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ALGEBRAIC EXPRESSIONS. 
Page 18. 

8. (a + 6)(J'- c=(H-2)x4-3 = 12-3 = 9. 

9. (a + b)(d- c) = (l + 2) X (4 - 3)= 3 X 1 = 3. 

10. (a2 + 62)^(a + 6) = (l + 4)-5.(l + 2)=5 + 3 = l|. 

11. 4(3a-6) = 4(3-2)=4x 1 = 4. 

15. 7a(3d-2a)=7.(12-2)=7 xlO = 70. 

18. abcdia +6 + c + (l)=lx2x3x4(l + 2 + 3 + 4) =24(10) =240. 

14. (a+ 6 + c)(a + 6 + c) = (l + 2 + 3)(H-2+3)=6x6 = 36. 

16. (d + e - 6) - (c - 6) = (4 + 5 - 2) - (3 - 2) = 7 - 1 = 6. 
18. (d - a + c)(e - 6) = (4 - 1 + 3)(6 - 2)= 6 x 3 = 18. 

17. (6c + (2)- 6(a + c) = (6 + 4)- 2(1 + 8)= 10 - 8 = 2. 

18. (6«-a + c) + (c-a) = (4-H-3) + (3-l)=6 + 2 = 8. 

19. (c + (P - a)-^(d - 6) = (3 + 16 - l)-s-(4 - 2)= 18 -i- 2 =9. 

20. 26(a + c)(e-c)=4(i + 3)(5--3)=16x 2 = 32. 

81. 3 ad(c - a + d)- C2 = 12(3 - 1 + 4)- 25 = 72 - 26 = 47. 

28. ^(a +* + c)- Vd = V(l + 2 + 3)- 2 = 6 x 6 - 2 = 34. 

88. \/6e + a + ?^ = v^+l + f = 5 + 1 + 3 = 9. 

35 (ag + 5^)36 ^ (l+4)x6 ^ 5x6 ^30^o, 
2e + a 10 + 1 11 11 ^' 

28. aa + 62 + c2 + (P - e2 = 1 ^ 4 ^. 9 ^ 16 _ 26 = 5. 

87. \/d + (a + 6)2-e = >/4 + (l+2)2-.6 = 2 + 9-5 = 6. 

8 
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. (a + 6)(6-a)4a=(l + 2)x(2-l)x4 = 3x 1 x 4 = 12. 



29. a+3V2e + V4e + SdT^b = 1 + 3 VlO + V20 + 12 + 4 

= 1 + 3V10 + 6= 1 +(3 X 4)= 13. 
^ / ae ,3d\2 /lx5,12\2 /21\2 441 ^^-j, 

3. 3c(a8-c8)~o _ 9(64-27)-l _ (9x37)-l _ 333--l _332_33, 
2d + 6 8+2 10 10 10 ^* 

82. 5?^ - 5 V(a + c)a = 36 - 5 >/i6 = 36 - 20 = 16. 

88. 2 6(a2 + c2)- V(d + e) = 4(1 + 9)- V9 = 40 - 3 = 37. 



84. (a + ay + a6 V(6d + a)= 26 + 2 VsTl = 26 + 6 = 81. 

85. fjL^y^^=f24y^l6^1^^g^2. . 
\a-\-e) b V6/ 2 

3^ a+^ _d^_ (a+6)2 ^L±-g+_gg_ £l±5)!^2 + 4-6=0 
e6 + c 6 52 + 3 6 



87. 4(a6c-6c)+r« + ^^+C^ + ^yi=4(6-6) + Hig = + g^ = 9. 

6 + d 6 6 



88. {[a + 6 x c(d + e)- a] 6} ^ 6d \/(a + d)^ 

= {3x3(4 + 6)-l}2-i-8 V(l + 4)2 = 160 -^ 40 = 4. 

ADDITION - PROBLEMS. 
Page 27. 

14. Let X represent the amount he owes B ; 
then, 2x = the amount he owes C ; 
and, 10 a; = the amount due him. 

Therefore, 10 a; - 3 x = 1400 ; (1) 

7fl; = 1400; (2) 

X = 200 dollars, the amount he owes B ; 
2 X = 400 dollars, the amount he owes C. 

15. Let X represent the number ; 

then, 13x- 6ic+ 8x = 155+ 6; (1) 

16 X = 160 ; (2) 

X = 10, the number. 

16. Let X represent the number of books of fiction ; 

then, 10 X = the number of books of reference ; 

and, 3 X = the number of historical books. 



ADDITION — PROBLEMS. 5 

Therefore, 10aj-3ic-a; = 12000 ; (1) 

6a =12000; • (2) 

X zz 2000, the books of fiction ; 
10 a; = 20000, the books of reference ; 
3 a; = 6000, the historical books. 

17. Let X represent his indebtedness to B ; 

then, 10x = his indebtedness to A; 

3 X = his indebtedness to C ; 

4 X = his indebtedness to D. 
Therefore, at -f 10a; + 3a; + 4a = 36000; (1) 

18a = 36000; (2) 

X = 2000 dollars, indebtedness to B ; 
10 a = 20000 dollars, mdebtedness to A ; 

3a = 6000 dollars, indebtedness to C. 

4 a = 8000 dollars, indebtedness to D. 

18. Let X represent the number of votes for C ; 

ihen, IJ a = the number of votes for B ; 

and, 3 a = the number of votes for A. 

Therefore, x + lja+.3a = 1126 - 3 ; (1) 

5J a = 1122 ; (2) 

X = 204, the votes for C ; 
1 J a = 306, the votes for B ; 
3 a = 612, the votes for A. 

19. Let X represent the sum paid for board per day ; 
then, 3 a = the sum earned per day ; 
and, 16 a = the sum earned in 6 days ; 

9a = the sum paid for board in days. 
16a -9a = 24; (1) 

6a = 24; (2) 

a = 4 ; 
9 a = 36 doll., the amount paid for board ; 
16 a = 60 dollars, the amount earned. 

20. Let a = interest for 1 year ; 
then, 2 a, 3 a, 4 a, and 6 a = different interests ; 
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and 2a; + 32; + 4x4- 5a; = 420; 

14x = 420; 
x = 30; 2 a; = 60 dollars, 1st; 3 x = 00 dollars, 2d ; 

4x = 120 dollars, 3d ; 5x = 150 dollars, 4th. 

21. Let X = the number of men ; 

2 X = the number of women ; 
4 X = the number of children ; 
then, 4x + 2x + x = 77; 

7x = 77; 
X = 11, men ; 2x = 22, wo,m. ; 4 x=44, chiL 

82. Let X = sum given library ; 

2 X =: sum given hospital ; 
4 X = sum given school ; 
then, 4x + 2x + x = 70000; 

7x = 70000; 

X = 10000 dollars, sum given to library ; 
2 X = 20000 dollars, sum given to hospital ; 
4 X = 40000 dollars, sum given to school. 



SIGNS OF AGGREGATION. 

Page 34. 

. 2a-(2 6-d) -{a-6-(2c-2d)} 

= 2a - 2 6 + d~{a-6-2c + 2(?} 
= 2a-2[>+d-a+6 + 2c-2(J 
= a — & + 2c--d. 



28. 2a-[3&+(2&-c)-4c + {2a-(36-c-2 6)}] 

= 2a~[3 6 + 26-c-4c + 2a-(3 6-c4 2 6)] 
= 2a-36-2& + c + 4c-2a+36-c + 2g 

= 4c. 



. 2a-[2a-{2a-(2a-2a-a)}] 



= 2a-2a + {2a-(2a-2a-a)} 
= 2a-2a + {2a-2a + 2a-a} 
= 2a — 2a + 2a — 2a + 2a — o 
= a. 



SIGNS OF AGGREGATION. 



26. x^ - {6m<i2 -[x -(8c - 3mc2)+ 3c -(a;2 - 2wic2 - c)]} 
= a;2 - {6mc2 -[x - 3c + 3mc2 + 3c - x2 4. 2mci + c]} 
= x2 -{6wica - X + 3c - 3TOC-i - 3c + x^ - 2 mc2 - (J} 
= a;2-6mc3 + x-3c + 3TOc2 + 3c-~x2 + 2mc2 + c = « + c 

26. a- 6-c-(d + 2a + [36-2c + <i]-4o-2&) 

= a-6-c-((J + 2a + 36-2c + (J-4a-2 6) 
= a-6-c-d-2a-36 + 2c-d + 4a + 26 
= 3a-26 + c-2(J. 

27. x2 + 2y-(x8 + [2y + 3x2-4x8]-6y + 3a;2)+4ir« 

= x2 + 2y-(x8 + 2y + 3a2-4x8-ay + 8x2)+4x« 
= x2 + 2y-x8-2y-3x2 + 4x8 + 6y - 3x2 + 4x« 
= -6x2 + 7x« + 6y. 

2«. -(x2y + 2y-3)-(x2y-[6y + 7-3x2y]+9) 
= -x2y-2y + 3-x2y+[6y + 7-3x2y]-9 
= ~x2y-2y + 3-x2y + 6y + 7-3x2y~9 
= -6x2y + 4y+l. 

29. a6 + 6c-(3a6+[36c + 26d-3a6]+2&(J)-6c 

=^ah-\-hc -(3a6rt- 36c + 26d - 3a6 + 2M)- 60 
= a6 + 6c - 3 a6 - 3 6c - 2 M + 3 a& - 2 M - 6 c 
= o6-26c-46cl-6c. 

Page 35. 

80. -{3ax -[2xy + 3«]+ « -(4xy + [3ax + 6«]+ 3«)} 

= -3ax+[2xy + 32j]-«+(4xy + [3axH-62j]+ 3«) 
= -3ax + 2xy + 3«-« + 4xy + 3ax + 62J+3« 
= 6xy+ll«. 

81. x-[-{-X-2c)+x}-2x]=:x-[-{x + x}-2x] 

= x'— { — X — X — 2x] 
= x + x-fx + 2x=:6x. 

82. y2_(c2 4. aj2)_[y2_j_(_ 3^7+^)1] 

= y2 _ C2 - X2 -[y2 -{x^ + J/2J]=j^2 _ c^ - X^ - [j^ - X^ - y«] 
= I^ - C2 - X2 - y2 -|_ x2 + y2 -. j^ _ c2. 

88. (a - 6)-{- a -(6 - a)H-(a - 6)}=a -6 -{- a-6 + a + a-6} 
= a — 6 + a+6 — a — a + 6 = 6. 

84. 3a-(2a + l)+{a-(3-r=^)}=3o-2a-l + {a-3 + 4-a} 
= 3o-2a-l + a-3 + 4-a = a. 



8 KEY TO HIGH SCHOOL ALGEBRA. 

85. -7-[-{-a-(-a-a^^)}] 

= -7 + {-a- (-a- o^^)} 

= -7-o-(-a-a-3) 

= -7-a + o + a-3 = a-10. 

86. (x« + l)~[aa;-{-(-2aa;4-7)-ax-x2__7}42x«] 

= x2 + l -ax + {-(-2aa; + 7)-aa;--a;^-7}-2a5a 
= aj2 4. 1 _ ax + {2 ax - 7 - (KC + x2 + 7j _ 2x3 
= a^ + l-ax + 2ax-7-ax + x* + 7-2ai2 = l. 

SUBTRACTION -PROBLEMS. 
Page 39. 

87. Let X represent what John had ; 

then, X + 10 = what James had ; 

and, X + 15 = what Henry had. 

X + X+ 10 + x+16 = 86. * (1) 

Transposing, x + x + x = 86 — 10 — 16 ; (2) 

3 X = 60 ; (3) 

X = 20 cents, the sum John had ; 
X + 10 = 30 cents, the sum James had ; 
' X + 16 = 35 cents, the sum Henry had. 

88. Let X represent the number in the first field ; 

then, X + 20 = the number in the second field ; 

and, X + 45 = the number in the third field. 

x + x + 20 + xH-46 = 396. (1) 

Transposing, x + x + x = 396 - 20 - 45 ; (2) 

3x = 330; (3) 

X = 110, the num. of sheep in the first field; 
X + 20 = 130, the num. of sheep in the second field ; 
X + 46 = 155, the num. of sheep in the third field. 

89. Let X represent the number he had ; 

therefore, 2x + 4 = 100. (1) 

Transposing, 2 x = 100 - 4 ; (2) 

2x = 96; (3) 
X = 48, the number of cattle. 



MULTIPLICATION — EQUATIONS AND PROBLEMS. 9 

Ml Let X lepiesent the share of the yoongBBt ; 
theOf X + 150 = the share of the next older ; 

X + 900 = the share of the next older ; 
X + 450 = the share of the oldest. 
.-. X+X+150+ X+300+X+450 = 0900. (1) 

Tniuposiiig, x + x + x + x = 0900 -150-900-450; (2) 

4x=:0900; (3) 

X = 1500 doDare, the share of the youngest ; 
X + 150 = 1650 doIlaTB, the share of the next older; 
X + 300 = 1800 doIlaTB, the share of the next older ; 
X + 450 = 1950 dollars, the share of the cMeeL 

41. Let X represent the expenses of the first year ; 

then, X + 250 = the ei^nses of second year ; 

X + 500 = the expenses of third year ; 

X + 750 = the ei^naes of fourth year. 
Tlierefore, 

X + x+ 250 + x + 500 + X + 750 = 9500. (1) 

Traniyrwing, x + x + x + x = 9d00-250-500- 750; (2) 

4x = 8000; (3) 

X = 2000 doDars, the expenses of first year ; 

X + 250 = 2250 doIlarB, the expenses of second year ; 

X + 500 = 2500 doUars, the eiq^ienses of third year ; 

X + 750 = 2750 declare, the expenses of fourth year. 

MULTIPLICATION -EQUATIONS AND PROBLEMS. 

Page 47. 

la 3x-2(x+l)=13-7. (1) 

Expanding, 3x-2x — 2 = 13 — 7. (2) 

Ttanqiosing, 3x-2x = 13- 7 + 2; (3) 

x = a 

IL 5x-3(x-4)=4x + 7; (1) 

Erpawting, 5x-3x + 12 = 4x + 7. (2) 

Trauqiosing, 5x — 3x — 4x= 7 — 12; (3) 

-2x=-5; (4) 

x = 2i. 
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Page 48. 

12. 4 (a; -6)- 3 (a; + 6)= 0. (1) 

Expanding, 4 x - 20 - 3 a - 18 = 0. (2) 

Transposing, 4 x - 3 x = 20 + 18. (3) 

X = 38. (4) 

18. (2 + x)(x + 3)= x3 + 2 X + 18. (1) 

Expanding, x2+ 6x + 6 = x2 + 2x+ 18. (2) 

Transposing, x^-x^^- 6x-2x= 18 -6. (3) 

3x = 12. 
x = 4. 

14. 5(2x-2)=27 + 3(2x+l). (1) 

Expanding, 10 x - 10 = 27 + 6 x + 3. (2) 

Transposing, 10 x - 6 x = 27 + 3 + 10. (3) 

4x = 40. (4) 
x = 10. 

W. 10(x-6) = (x+l)+5(x+l). (1) 

Expanding, lOx - 60 = x + 1 + 6x+ 6. (2) 

Transposing, lOx - x — 6 x = 1 + 6 + 60. (3) 

4x = 66. (4) 
x=14. 

16. 6(x + 3)-2(2x-7)=3(x-7). (1) 

Expanding, 6x+ 16 - 4x + 14 = 3x - 21. (2) 

Transposing, 6x - 4.x - 3 x = - 16 - 14 - 21. (3) 

-2x = -60. (4) 
X = 26. 

(1) 

(2) 

Transposing, 7x- 8x -x = 16 -2 - 28 + 14 - 3. (3) 

-2x = -3. (4) 
x = l}. 

18. 6x=16 + 3(x-3)-3(x-10). (1) 
Expanding, 6x= 15 + 3x - 9 - 3x + 30. (2) 

Transposing, 6x - 3x + 3x = 16 + 30 - 9. (3) 

6x = 3e. (4) 
x = 6. 



17. 3 + 7(x-2)-4(2x-7)=16+(x-2). 
Expanding, 3 + 7x-14-8x + 28 = 16 + x-2. 

TrftnAnnninop. 7 /». — R /»• _ /*• — 1 A _ 9. _ O.ft 
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19. 19 = 2(4-x)+5(7 + 2a;)-48. . (1) 
Expanding, 19 = 8 - 2 x + 35 + 10 a; - 48. (2) 
Transposing, 20; - 10a; = 8 + 36 -48 - 19. (3) 

-8x = -24. (4) 

X = 3. 

20. 2x + 3(6x-5)-~6 = x-L (1) 
Expanding, 2x + 18x - 16 - 5 = x - 1. (2) 
Transposing, 2x+ 18x -x = 16 + 6 - 1. (3) 

19x=19. (4) 
x = 1. 

21. 3 (X - 7)= 14 + 2 (X - 10) + 2. (1) 
Expanding, 3x -21 = 14 + 2x- 20 + 2. (2) 
Transposing, 3x -2x = 14 -20 + 2 + 21. (3) 

x = 17. 
28. Let X represent the number ; 
^en, X + 3 (X + 2) = 22. (1) 

Expanding, x + 3x + 6 = 22. (2) 

Transposing, x + 3x = 22 - 6. (3) 

4x = 16. ' (4) 

x = 4. 
24. Let X represent B's age ; 
then, 2 (x — 6) = A's age. 

Therefore, x + 2 (x - 5) = 20. (1) 

Expanding, x + 2x-10 = 20. (2) 

Transposing, x + 2 x = 20 + 10. (3) 

3x = 30. (4) 

X = 10, B's age. 

2 (x- 5)= 10, A's age. 

26. Let X represent Henry's money ; 
then, 3 (x — 5) = John's money. 

Therefore, x + 3 (x - 6) = 21. (1) 

Expanding, x + 3 x - 16 = 21. (2) 

Transposing, x + 3x = 21 + 16. (3) 

4x = 36. (4) 

X = 9 cents, Henry's money. 

3 (x — 6) = 12 cents, John's money. 



12 KEY TO HIGH SCHOOL ALGEBRA. 

86. Let X represent the number of hours one traveled ; 
then, X + 3 = the number of hours the other traveled ; 

and, dx = the distance one traveled ; 

6 (x + 3) = the distance the other traveled. 
Therefore, 6 a; -f 6 (a; + 3) = 65. (1) 

Expanding, 6 a; + 5 a; + 16 = 65. (2) 

Transposing, etc., 10a; = 40. (3) 

X = 4. (4) 

5 a; = 20, the distance one traveled. 
5 (a; + 3) = 36, the distance the other traveled. 

Page 49. 

27. Let X represent C's money ; 
then, 2 a; = B's money ; 

and, 4 X = A's money. 

Therefore, (4 x - 10) - (2 x - 10) = a; + 6 ; (1) 

then, 4x- 10-2x + 10=x+ 6. (2) 

Transposing, 4x - 2 x - x = 10 + 6 - 10. (3) 

X = 6 dollars, C's money. 
2 X = 10 dollars, B's money. 
4 X = 20 dollars, A's money. 

88. Let X represent the acres in the smaller field ; 
then, 2 (x + 10) = the acres in the larger field. 

Therefore, x + 2 (x + 10) = 60. (1) 

Expanding, x + 2 x + 20 = 60. (2) 

Transposing, etc., 3x = 30. (3) 

X = 10, the acres in the smaller field. 
2 (x -f 10) = 40, the acres in the larger field. 

29. Let X represent B*s capital ; 
then, 2 X = A's capital. 

Therefore, 2 x + 600 = 3(x - 300). (1) 

Expanding, 2x + 600 = 3x- 900. (2) 

Transposing, etc., x = 1400 dollars, B's capital. 

2x = 2800 dollars, A's capital. 
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80. Let X represent the quantity he wanted ; 



then, 


X — 6 = the quantity in the first ; 




and, 


X + 14 = the quantity in the other. 




Therefore, 


3(x-6) = 2(a;+14). 


(1) 


Expanding, 


3x-18 = 2x + 28. 


(2) 


Transposing, 


X — 46, the quantity he wanted ; 






X — 6 = 40 pounds, the quantity in the first ; 


• 


X + 14 = 60 pounds, the quantity in the other. 


81. Let 


x = cost; 

^ = share of each ; 
10 




then. 


* ^=8; 
6 10 ' 


(1) 




6x-3x = 240; 


(2) 




2x = 240; 






X = 120 dollars, cost 




82. Let 


X = distance of 1st ; 
49 — X = distance of 2d ; 




then, 


aLf.2=^®f^+8; 

i 5 

6x + 40 = 196-4x + 60; 


(1) 




(2) 




*' ' 9x = 216; 






X = 24 mi. 1st traveled ; 




and 


40 - X = 26 mi. 2d traveled. 




88. Let 


X = number of doz. at 26f ; 
13 — X = number of doz. at 30f ; 




then, 


26x+ 390-30x = 360; 


(1) 




5x = 40 ; X = 8 ; and 13 — x = 5. 


(2) 


84. Let 


X = B's age ; 




then. 


3x = A's age; 




and, 


3x — 8 = A's age 8 yr. ago ; 
X — 8 = B's age 8 yr. ago. 




Therefore, 


3x-8 = 7(x-8). 


(1) 


Expanding, 


3x-8 = 7x~56; 


(2) 


whence. 


X = 12, B's age ; 




and 


3 X = 36, A's age. 
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SPECIAL CASES IN MULTIPLICATION. 

Page 51. 

94. 222 = (20 + 2)2 = 202 + 2 X 20* x 2 + 22 = 484. 

86. 232 =(20 + 3)2 = 202 + 2 X 20 X 3 + 32 = 629. 

86. 412 =(40 + 1)2 = 402 + 2 X 40 X 1 + 12 = legi, 

87. 622 =(60 + 2)2 = 602 + 2 X 50 X 2 + ^i = 2704. 

88. 712 = (70+l)2 = 702 + 2x 70x 1 + 12 = 604L 

89. 822=(80 + 2)2 = 802 + 2 X 80x2 + 22 = 6724. 
30. 912=(90 + l)2 = 902 + 2x90x 1 + 12 = 828L 

81. 1012 = (100 + 1)2 = 1002 + 2 X 100 X 1 + 12 = 10201. 
38. 1032 = (100 + 3)2 = 1002 + 2 X 100 X 3 + 32 = loeoo. 
38. 2022 = (200 + 2)2 = 2OO2 + 2x200x2 + 22 = 40804. 
84. 2072 = (200 + 7)2 = 2002 + 2x200x7 + 72 = 42849. 
86. 3032 = (300 + 3)2 = 3002 + 2x300x3 + 32 = 91809. 

37. (5J)a = 5 X 6 + i = 30J. 41. (10J)2 = 10 x 11 + J = llOJ. 

38. (8J)3 = 8 X 9 + J = 72J. 48. (9^)2 = 9 x 10 + J = 90J. 

39. (7})2 = 7 X 8 + J = 66J. 48. 2.62 =2x3 + .26 = 6.25. 

40. (12J)2=12 X 13 + } = 156t. 44. 3.62=3x4+26 = 12,25 
46. 4.52 = 4 X 6 + .26 = 20.25. 

46. 452 = (4.5 tens)2 = 4x6 tens + 25 = 2026. 

47. 7.52 = 7 X 8 + .25 = 66.26. 

48. 752 ±: (7.6 ten8)2 = 7x8 tens + 26 = 5626. 

49. 8.52 = 8 X 9 + .25 = 72.25. 

60. 862 = (8.6 ten8)2 = 8x9 tens + 26 = 7226. 

61. 352 = (3.6 ten8)2 = 3x4 tens + 26 = 1226. 

Page S2. 

84. 182 = (20 ~ 2)2 = 202 - 2 X 20 X 2 +22 = 324. 

86. 292= (30-1)2= 302-2x30x1+12= 841.. 

86. 392= (40-1)2= 402-2x40x1+12= 1521. 

87. 382= (40-2)2= 402^2x40x2+22= 1444. 

88. 492 = (60 - 1)2 = 502 - 2 X 50 x 1+ 12 = 2401. 

'89. 482= (60 -.2)2= 502-2x60x2+22= 2304. ^ 

80. 592= (60-1)2= 602-2x60x1+12= 3481. 

81. 582= (60-2)2= 602-2x60x2+22= 3364. 
88. 792= (80 --1)2= 802^2x80x1+12= 6241. 



SPECIAL CASES IN. MUtTIPLICATION. 
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88. 


782 - (80 - 2)2 = 802 - 2 X. go x 


2+22= 6084. 


84. 


992= (100-1)2= 1002-2 X 100 X 


1+12= 9801. 


86. 


982= (100-2)2=; 1002-2 X 100 X 


2+ 22 = 9604. 


86. 


9972 =(1000 - 3)2 = 10002 - 2 X 1000 x 


3+ 32 = 994009. 


87. 


9982 := (1000 - 2)2 = 10002 - 2 x 1000 x 


2+ 22 = 996004. 


88. 


9992 = (1000 - 1)2 = 10002 - 2 X 1000 X 

Page S4. 


1 f 12 = 998001. 


86. 


19 X 21 = (20 - 1)(20 + 1) = 400 - 1 : 


= 399. 


36. 


29 X 31 = (30 - 1)(30 + 1) = 900 - 1 : 


= 899. 


87. 


33 X 27= (30 + 3) (30-3)= 900- 


- 9= 891. 


88. 


56 X 64= (60-4) (60 + 4)= 3600- 


- 16 = 3584. • 


39. 


74 X 66 = (70 + 4) (70 - 4) = 4900 - 


- 16 = 4884. 


40. 


89 X 91= (90-1) (90+1)= 8100- 


- 1 = 8099. 


41. 


78 X 82= (80-2) (80 + 2)= 6400- 


- 4 = 6396. 


48. 


97 X 103 =(100 - 3) (100 + 3)= 10000 - 


- 9 = 9991. 


43. 


34 X 26= (30 + 4) (30-4)= 900- 


- 16 = 884. 


44. 


38 X 42=i= (40-2) (40 + 2)= 1600- 


- 4 = 1596. 


46. 


57 X 63= (60-3) (60 + 3)= 3600- 


9 = 3591. 


^• 


45x 56= ($0-5) (50 + 5)= 2500- 


- 25 = 2475. 


47. 


99 X lOl =(l6o-l)(100+ 1) =10000 - 


- 1 = 9999. 


48. 


98 X 102 =(100 - 2)(100 + 2)= 10000 - 


4 = 9996. 


49. 


96 X 104 =(100 - 4)(100 + 4)= 10000 - 


16 = 9984. 


60. 


94 X 106 =(100 -6) (100 + 6) =10000 - 


36 = 9964. 


68. 


192 = (19 + 1)(19 - 1) + 12 = 361. 


• 


64. 


292 = (29 + 1)(29 - 1)+ V = 841. 




66. 


312 =(31 ^ i)(3i _ 1)^. 12 ^ 961. 




66. 


392 = (39 + 1) (39 - 1) + 12 = 1521. 




67. 


592 = (69 + 1) (59 - 1) + 12 = 3481. 


. 


68. 


492 = (49 + 1) (49 - 1) + 12 = 2401. 




• 69. 


982 = (98 -f 2) (98 - 2) + 22 = 9604. 




60. 


962 = (96 + 4) (96 - 4) + 42 = 9216. 




61. 


942 =(94 ^. 6)(94 - 6)+ 62 = 8836. 


_ 


62. 


782 = (78 4^ 2) (78 - 2) + 22 = 6084. 




68. 


792 =(79 + 1)(79 - 1)+ 12= 6241. 




64. 


682 = (68 + 2) (68 - 2) + 2? = 4624. 




66. 


1032 = (103 - 3) (103 + 3) + 32 = 10609. 
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66. 107« = (107 - 7) (107 + 7) -f 72 = 11449. 

67. 1122 = (112 _ 12) (112 + 12) + 122 - 12644. 

68. 0972 =(097 + 3) (997 -3) +82 = 994009. 



Page 63. 

18. a2 + 2 6c - 62 - c2 a - 6 + c 


a2 — ab -\- ac 


a + 6 — c 


a6 - ac + 2 6c - 62 - c« 
ab + be- 62 




— ac + 6c — c* 

— ac + 6c — c* 


aa:« - a«aJ* - 6a;2 + fta 


aoc — 6 


aofi -6aJ2 


052 _ ox — 6 


- a2x2 + 62 

- a2x2 + abx 

-abx +b^ 

- abx + 62 







81. Arranging the dividend according to the powers of the letters as 
found in the divisor : 



- 1868 + 27a62 + 20a26 - 25 a« 
-1868 + 16a62 



66-5a 



-362 + 2a6 + 5a2 



12 a62 + 20 a26 
12 a62 ~ 10 a26 



30a26-25a» 
30a26-25a8 



Arranging the dividend : 

Sac* - 8a;2y2 4. 5y4 + Sx^z^ - 3y2«2 
3x*--3a;2y2 



a;2_ 



3a;2_6y2^3a;2 



-5a;2y2_|.5y4 



Sx^z^-Sffhfl 

3g2g2,3y2g2 



4a*-9a2 + 6a -1 
4a* + 6a«--2a2 



2a2 + 3a-l 



2a2~3a + l 



-6a8 
-6a» 


-7a2 + 6a- 
-9a2 + 3a 


-1 




2a2 + 3a-- 
2a2 + 3a- 


1 
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55. The dividend may be arranged, or we may divide the highest powers 
m the dividend by the divisor, without arranging the terms : 



6_66«-2a +54a« - Sa^b 
+ 54a» -27 0*6 



2a-b 



27 



-12a62 + 24a26 



a«4-12o6-i-6y-l 



-668 



2a +12a62 
+ 12 afta 



6 
5 



2a 
2a 



Arranging the dividend : 

2a« 



25 a* 
25 a* 



a«- 
20 a* 



8a 



5a« + 4a 



5a8 + 4a« + 3a + 2 



20a*- a» 
20a*-16a« 



15a»- 


2aa 




15a»- 


12 a« 






10 a«- 


8a 




10a«- 


8a 



>» 



87. 



^ + y* + «• — 3 xyz 



ac + y + g 



g^ — gy + y" — agjg — yg + g* 






+ «« - a;2; 



Sgy^r 
xyg 



acy" + y* + «* — ac^g — 2 acyg 
xjf^ + ]fi -^^ ]/^z 

— x^z — 2 a5y« — y^g + «• 

— a^g — agyg — agg^ 

— acyg + a^* — y^a? + «• 

— aeyg — y'^z — ««a 



a:g2 -{-yz^ + sfi 
xz^ -^-ys^ + sfi 



18a^ - 45 a* + 82a;a - 67 a; + 40 
18g*-24g» + 30a;g 



3aJ*-4a; + 5 



6a;a-7a; + 8 



-21«» + 52a;2-67a; 

-21g» + 28a;g-35a; 

24a;2-32a; + 40 
24 «a- 32 a; + 40 



KBT H. S. ALO. — 2 
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Page 64. 



29. 



16a^-72a2a;a-f 81a* 
16a5*-24a3c8 



2x-Sa 



8 a^ + 12 0x2 - 18 ahi - 27 a* 



24 ffics - 72 a2x2 
24 die* - 36 a2a;2 



- 36 a2aj2 + 81 a* 



- 64 a^x + 81 a* 
--64a8x + 81a* 



80. 



a» + 4a2a;a+ 16«* 
a* + 4 a^xa + 2 a«x 



a2 + 2ax + 4x« 



a" -5 ax + 4x2 



-2a«x +16x* 
-2a«x -4a2x2_8ax9 



«*-y* 
X* — x^ 



4aax2 + 8ax»+ 16x* 
4agxg + 8ax8+ 16x* 

88. 



X — y 

x^ + x^ + xy=^ -h y» 



x^ — x^y^ 



x2y2 
xV 



x7+l 



aj + l 



-y* 

-xy» 
xy»-y* 

94* 



-X^+l 

— X^ — x^ 

X6+1 



x6 + x* 
-x* + l 
— X* ~ x* 

X8+1 
X8 + X2 

-X2+1 



-x^ 



X 



x+ 1 
x+ 1 



81. 



x* + {Ba2r2_|. gi 

X* + X V - X8g 



x2~xg + g* 



x2 +,xg + z^ 



X^Z+ 2^- 

o^z — x^gg + xg* 

X2g2 - a;g3 -}- g* 



88. 



xB + y6 
x^ + x*y 



g + y 



-x*y + y6 
— x*y ■•- x'y^ 



X* — x^^y -h x2y2 — xy^ -h y* 



x8y2 + 
x8y2 + x2y8 

- 0^ + y<^ 

— x^yg — xy* 



X^ - X6 + X* -X» + X2 - X -f 1 




x*~81y* 
x*~3x8y 



86. 

y ~3y 

3x2y-h9xy2-h27y8 



3x4-81 y* 



r2 



3x8y-9xV 

9x2y8-81y* 



9x2y2-27xy8 

27 xy8 - 81 y* 
27 xy^ ~ 81 y* 
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86. 81 a*- 16 M 
81a* + 64a86 



8a + 25 



27 a« - 18a26 + 12 ad^ - 8M 



-64a86-166* 
-64a«6-36a262 



36 a^fta - 16 6* 
36 am + 24 a68 



-24a68-16 6* 
-24a6»-166* 



87. 



as* — y* 



x + y 






a^"^ — ay*"^ + g»-y 



X»~^ — yn 



-X»" 



— y» 



8a:« + 27y« 
8a^-H2xgy 



2» + 3y 



12ajY+27y» 
12 a;8y- 18x1^ 



4xa-6gy+ 9yg 



18a^ + 27 
18aya + 27 



88. 



g* + 3 ggftg - 2a86 



aa-2o6 + 36a 



2a86- 0252 + 954 
2a«6-4agfe2 + 6a&8 



gg + 2 a6 -f 3 ftg 



3o262_ea68 + 96* 
3q262-6a6» + 96* 



40. 

a^-a*Ba + 2flftc - o* 

a^ -f g^x' - (Kc» L± 

gx» - 2 g2x2 + 2 g^x - g* 
gx^ ~ g2x2 -f g^x 

- g2x2 + g8x - g* 

- g2x2 4- g^x - g* 



e2 - gx + gg 



x2 -h gx — g'^ 



41. g*-4g8x + 6g2x2-4gx» + x* 
g*-2g8x-f g2; 



g^X'' 



- 2g8x + 5g2x2 - 4gx» + x*„ 
-2g8x + 4g2x2-2gx8 

g2x2 - 2 gx» + x* 
g^_-2gx» + x* 



g2 - 2 gx + x2 



g2-2 gx + x« 



4S. 



x* + llx2-12x-6x« + 6 
x*+ 3x2 -3x» 



~2x8 + 8ar2-12x + 6 
-2x^ + 6x2- 6x 

2x2- 6x + 6 
2xg-- 6x+6 



X' 



?2-3x + 3 



x2-2x-H2 
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48. 8wi9~27n« 


2iii«-3n» 


8to9-12to«»3 


4TO«-f 6wi«n2 + 9n* 


12 m^ri^ - 27 n« 
12w«n2-18iii«n* 


18wi8n*-27n« 
18wi»n*-27n« 



44 Arranging the dividend : 

X* - 4x*y + 6x^2^ - 4x^ + y* 
X* — x^ 



X — 



IL 



x8~3x2y-f 3xya-yg 



-3x8y + 6xV 
-3x»y + 3xV 



3xV-3xy« 

— xy8 + y* 
~ xy» + y* 



45. Arranging the dividend : 



xP--x* + «'-aj* + 2x-l 

afi -x* + x6 



X^ + X - 1 



x*-x* + 3c^-a;+l 



- x^ + x8 - x^ 

— x^ + x* — X* 



X* 


-x2 + 2x 
-x2-f a^ 


~1 






-X8 + 2X 
-X8+ X 


-1 

-xa 






X2 
X2 




-1 

-1 



46. Expanding the divisor : 

a* + o*6 + a»6a + a^b^ + a6* 



a* + a86 + a*6^ + ab^ + 6* 



a- -6"" 



- a*6 - a^fta - a^fts _ ab* - 6* 



47. 



€fi-'2a^b + 2 a*b^ - a^b^ 



a* - 2 a^ft + 2 ab^ - b^ 



«» + 2 a26 + 2 a62 ^ 58 



2 066 - 2 a*62 + 05853 _ 56 

2 o<^6 - 4 a*b^ + 4 ggfta - 2 q^d* 

2 a*62 - 3 0858 + 2 a^b* - 6« 
2 q*6g - 4 gSfta + 4 a%* - 2 qfes 

a868 - 2 a254 ^_ 2 0&6 - 66 
0868 _ 2 a26* + 2 a66 - 6« 
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-EQUATIONS AND PROBLEMS. 
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8. 


c«-9 = c2 + 6c-3»: 


(1) 


transposing, 


c« + 3a; = c8 + 6c + 9; 


(2) 




(c + 3)a; = c2 + 6c + 9. 


(3) 


Dividing by (c + 8), 


a; = c + 3. 


• 


4. 


ax+ 16 = a2-4«; 


(1) 


transposing, 


a« + 4a; = a2-16; 


(2) 




(a + 4)a; = a^ - 16. 


(3) 


Dividing by (a + 4), 


oe = a — 4. 




6. 


3x-12a = 4a2-2a« + 9; 


(1) 


transposing, 


3a; + 3(KB = 4a2+ 12a+9; 


(2) 




(3 + 2a)a; = 4a2+12a + 9. 


(8) 


Dividing by (3 + 2 a), 


x = 2a + 3. 




6. 


da; + 9a2 = cP-3(M5; 


0) 


transposing. 


dx + 3aa; = (P-9fl(*; 


(2) 




((l + 3a)x = <P-9flP., 


(8) 



Dividing by (<! + 3a), x = d - 8a. 
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7. ox - a2 = 2 a6 + 6« - 6r ; (1) 
transposing, ax + 6« = a* + 2 a6 + 5*; {2) 

(a + 6)x = a»+2a6 + fca. (3) 
Dividing by (a +6), x = a +6. 

8. ax-5a6 = 2a« + 862-6x; (1) 
fa»nsposing, ax + 6a; = 2a2 + 6a6 + 362; (2) 

(a + 6)« = 2a« + 6a6 + 362. (3) 
Dividing by (a + 6), x = 2a + 36. 

9. ax — c^^a^ + ac + a^c — ex ; (1) 
transposing, ax+ cx = a^ + ac + a^c-{- c* ; (2) 

(a + c)x = a«+ ac + a^c + c^. (3) 
Dividing by (a + c), x = a'-^ + c. 
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10. 2aa;-6a2 = 13a6 + 662-36a;; (1) 
transposing, 2 ax + Sbx = Q a^ + IS ab + Qb^; (2) 

(2a + 36)x = 6a2+ 13a6 + 66«. (3) 
Dividing by (2a + 36), « = 3a + 26. 

11. 2aa;-10a6-166 = 14a + 21-3x; (1) 
transposing, 2 ax + 3 a; = 10 a6 + 16 6 + 14 a + 21 ; (2) 

(2a + 3)a; = 10a6 + 166 + 14a + 21. (3) 
Dividing by (2 a + 3), a; = 6 6 + 7. • 

18. aa; + 6x=6a2+7a6+262+6ac+26c-ca5; (1) 

transposing, ax + 6x + ex = 6 a* + 7 a6 + 2 6^ + 6 ac + 2 6c ; (2) 

(a + 6 + c)x = 6 a^ + 7 a6 + 2 62 + 6 ac + 2 6c. (3) 
Dividing by (a + 6 + c), x = 5 a + 2 6. 

18. 2cx-4c8 + da = 2c2d-2cd-dx; (1) 

transposing, 2 ex + dx = 2 c^d — 2 cd + 4 c* — d* ; (2) 

(2 c + d)x = 2 c2d - 2 cd + 4 c8 - (P. (3) 
Dividing by (2 c + d), x = 2 c2 - d. 

14. 62x + 362c + 6c« = 68 + 26c2-2c^; (1) 
transposing, 62x + 2 c2x = 6* - 3 62c + 2*6c2 - 6 c" ; (2) 

(62 + 2c2)x = 6« - 362c + 26c2 - Gc". (3) 
Dividing by (62 + 2 c2), x = 6 - 3c. 

15. 4w*-2wi2x-3mx = l-6w + 9w2-x; (1) 
transposing, x — 2 wi2x — 3 wx = 1 — 6 w + 9 w2 — 4 w* ; (2) 

(1 -2w«2-3to)x=1 -6w + 9w2-4wi*. (3) 
Dividingby(l -2«|2-3w), x = I - 3wi + 2tii^. 

16. a8 + 3x-9a2 = ax-27a + 27; (1) 
transposing, 3x - ax = 27 - 27 a + 9a2 - a'; (2) 

(3 - a)x = 27 - 27 a + 9a2 - a». (3) 
Dividing by (3 - a), x = 9-6a + a2. 

17. 2m2x + 3mn? + 7w2»2_4«|4=:3«inx; (1) 
transposing, 2 «|2x — 3 mnx = 4 w* — 3 mn* — 7 w2n2 ; (2) 

(2 «|2 - 3 mn)x = 4 w* - 3 mw« - 7 w2n2. (8) 
Dividing by (2m2 - 3 wn), . x = 2 w2 -f 3 win + «2. 
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18. 5aa;=15o8-6a6+6a6a+26x-6a26+2&2_268; (1) 
trauBpoBing, 5(KB-- 2 6a; = ISa^-ea^d -5a6 + 5a6» + 2 6^ -2 68; (2) 

(6a - 2b)x = 15a« - 6 a26 - 6 a6 + 5 afta + 263 -2 ft*. (3) 
Dividing by (5a-2 6), x=:3aa-6 + 6a. 

19. Let X represent the sum of money ; 
then, 3x + 25 = 366. 

Transponng, etc., x = 110 dollars, the sum of money- 

90. Let X represent the sum given to first ; 
then, 2 X = the sum given to second ; 

4 X = the sum given to third ; 
3} X = the sum given to fourth. 
Therefore, x + 2x + 4x + 3Jx = 10600 ; 
whence, x = 1000 dollars, the share of first ; 

2x = 2000 dollars, the share of second ; 
4 X = 4000 dollars, the share of third ; 
3J X = 3600 dollars, the share of fourth. 

81. Let X represent the number of beggars ; 
then, 3x + 4 = 6x — 6. 

Transposing, etc., x = 6, the number of beggars ; 

3 X + 4 = 10, the number of cents. 

88. Let X represent the age of the youngest ; 
then, X + 4 = the age of the next older ; 

and, X + 20 = the age of the oldest. 

Therefore, 3x = x + 20 ; 

whence, x = 10, the age of the youngest ; 

and 10, 14, 18, 22,. 26, 30, are the ages. 

88. Let X represent the quantity at first ; 
then, X + 42 = 7 X ; 

whence, x = 7 gallons, the quantity at first. 
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94. Let X represent the amount he had at first ; 
then, 2 X = the amount he had after borrowing first time ; 

2 X — 1 = the amount left after spending the first dollar ; 
4 X — 2 = the amount he had after borrowing second time ; 
4 X — 3 = the amount left after spending the second dollar ; 
8 X — 6 = the amount he had after borrowing the third time 
8 X — 7 = the amount left after spending the third dollar. 
Therefore, 8x- 7 = 0; 
whence, x = } dollars, the sum he had at first. 



26. Let X 

x+ 100 

x + 300 

then, 3X + 400 

3x 

Whence, x 

x+100 

x + 300 



26. Let 

360 



then. 



X 
X 

x-f 40 

2 
x + 40 

3x 

Whence, x : 

360-x 



: B*s share ; 

A^s share ; ^ 
: C*s share ; 

3400; 

3000. 

1000 dollars, B's; 

1100 dollars, A's; 
; 1300 dollars, C's. 

num. inlstfiock ; 
num. in 2d flock ; 

320 - X ; 

640-2x; 

600. 

200 sheep, in 1st; 

160 sheep, in 2d. 



27. Let X = the sum ; 
then, X + 262 = 2(x - 174). 
Whence, x = 600 dollars. 



28. Let X = 

X-20=: 

2x-20 = 



money of 2d ; 
money of 1st ; 
money of 3d ; 



then, 4 X — 40 

4x 

Whence, x 

x-20 

2x~20 

29. Let X 

x+3 

X-2: 

then, 3 X + 1 : 
3x 
Whence, x : 
x + 3 

x-2: 

80. Let X 
x+ 10; 
3x + 35: 

6 X + 70 : 
then, llx+116 
Whence, x : 

x + 10: 
3x + 35: 
6x + 70: 



:152, 

192. 

: 48 dollars, 2d ; 
: 28 dollars, 1st ; 
: 76 dollars, 3d. 

1st part ; 
2d part ; 
3d part; 
37; 
36. 

12, 1st ; 
15, 2d ; 
10, 3d. 

num. to Denver; 
num. to Omaha ; 
num. to St. Paul ; 
num. to Chicago ; 
1215. 

100 to D. ; 
110 to 0.; 
336 to St. P. : 
670 to C. 
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REVIEW. 
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(H-a;)(l-«)=l-a;a. 
(l-a;2)(l + «2)=i_a:4, 

(l-2B*)(l + x*)=l-a^. 
(l-a;8)(l + iB8)=l-xw. 

85. (a + 2)(a - 2) = a2 - 4. (1) 

(a + 2)(a-2)=a2-4. (2) 

(1) X (2), (a2 - 4)(aa - 4)= a* - Sa* + 16. 

86. (3a-6)(3a + 6)=9a2-36. (1) 

(3a - 6)(3a + 6)= Qa^ - 36. (2) 

(1) X (2), (9aa - 36)(9a2 -^ 36)= 81 a* - 648a« + 1296. 

Page 69. 

68. - (a + x)(a - x)= a* - *«. 

(a« - x2)(a2 + x^) = a* - as*. 
(a* - x*)(a* + x*) = a* - X?. 

64. (xa + y3)(x« - y2) = a;* - y*. 

(x* — y*)(x* + 3/*) = x8 — y*. 

(358 _ y8) (358 ^ y8) _ a;16 _ yl6, 

66. (2x + 3)(2x - 3) = 4x2 - 9. 

(4x2 - 9)(4x2 + 9)= 16x* - 81. 
(16 X* - 81)(16x* - 81)= 256x8 - 2692 x* + 6661. 

Page 70. 



76. (a2-2 ax-x2)-{a2-(2ax-x2 + 7)} 
= a2 ~ 2 ox + x2 - {a2 - 2 ox + x^ + 7} 
= a2-2ax + x2~a2+ 2ax - x'^ - 7 =- 7. 



77. a* - [(- a« - a^b + ab^ - 6«) ^{a^b-(ab^ - &« _ ^25)}] 
= 08 _[_ a8 _ ^26 -}- a62 _ fts _{o26 ~ ab^ + 68 - a^b}] 
= a» -[- «« - a26 + a62 - 6« ~ a^ft + a62 - 6«+ a26] 
= a8 + rt8 + a26 - aft* + 6« 4- a26 ~ a62 + 6* - a26 
= 2a» + a26-2a62 4.26«. 



2& KEY TO HIGH SCHOOL ALGEBRA. 



= 4flf« - tf« H- ft2 -[-{62 -<l2 + 62 _ a2J] 

= 4flf« - tf« H- 6* +{62 - fl2 ^. 2^ _ ^ 
ss4flf2-flf2 + 62 + 62-a2 +62- a2 = a2 + 362. 



79. 1 -[4 -{7 -(2 -{3 - 4 - a})}]= 1 -[4 -{7 -(2 - 3 + 4 - a)}] 
= l-4+{7-(2-8+4-a)}=l-4+7-2+3-4+a=l+a. 



80. 14 -{- 7 +(3 - 4 + a;)- g}-[-{-(- g- 4)}] 

= 14 -{- 7 + 3-4-iK- «}+{-(- a; - 4)} 
= 14 + 7-3+4 + a; + a; +{a5-4} 
-14+7-.3 + 4 + a; + a; + a;-4 = 3x+18. 

81. a-[26-.(3c+26)-a]=a- [26 -3c -26 -a] 

= a-26 + 3c + 26 + a = 2a + 3c. 

. a-{2a-[36— (4c- 2a)]}= a - 2a + [36 -(4c- 2a)] 
=:a-2a + 36-4c + 2a = a + 36-4c. 



. 7x-[3x-(4x-6x-2a;)] = 7«-3x + (4x-5x-2x) 
= 7x — 3x + 4x— 6x + 2x = 6x. 

84. -[6a-(116-3a)]-[56-(3a-66)] 

= -[6a-116 + 3a]-[66-3a + 6 6] 
=:-6a + 116-3a-66 + 3a-66=-5a. 

85. x-{2x + 3x- [4x-5x-(6x-7x)]} 

=:x-{2x + 3x-[4x-6x-6x + 7x]} 

= x-{2x + 3x-4x + 5x + 6x-7x} 

= x-2x-3x + 4x-5x-6x + 7x = -4x. 

86. 8x-{16y-[3x-(12y-x)-8y] + x} 

= 8x-{16y-[3x-12y+x-8y] + x} 

= 8x - {16y - 3x + 12y - X + 8y + x} 

= 8x-16y + 3x-12y+x-8y-x=llx- 36y. 

87. a-26 + {3o-[3a-(a+6 + 2a-6)]} 

= (,_26 + 8c-[3a-a-6-2a + 6] 

= a-26 + 3c-3a + a+6 + 2a-6 = a -26 + 3c. 



REVIEW. 2t 



88. 2aj-{2a;-[2a;- (2a;-2«-a;)]} 

= 2a;-{2a;~[2x-2aj + 2x-a;]} 

=:2x-2x + 2x-2x-\-2X'-x=^x. 

89. a-{26-[3c- 2a-(a + 6 + 2a)]} 

i=a-{2 6-[3c-2a-a-6-2a]} 
. =fa-{26-3c + 2a + a+& + 2a} 
= a-26.+ 3c-2a-a-6-2a = 3c-4a-36. 



90. 2a;-{3y + (2y~«)-4«+[2«-(3y-«-2y)]} 
=z2x-{Sy -{■2y - z -4z-{-2x -{Zy^z- 2y)} 
= 2x-{3y + 2y~2f-42r + 2x-3y+«-2y} 
= 2x-3y~2y + « + 4;?-2x + 3y-« + 2y = 4«. 
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119. 7x-36-10x + 12 = 80-33xH-46; 

transposing, etc., 30 x = 160. 

Whence, x = 5. 

laO. 6x-18 + 8x + 15x-21 = 10x-4-16x 

transposing, etc., 36x = 36 

Whence, x = 1, 

181. 3x - 6x + 30 + 2x = 2x + 10 + 6x - 20'; 

transposing, etc., — 8x = — 40. 

Whence, x = 5. 

188. X- 28x + 77 + 30 = 14x - 70 - 162 + 19a; - 31 5 

transposing, etc., 60 x = 300. 

Whence, x = 6. 

188. 17x-8x+9-4+3x+2x-3 = 30; 
transposing, etc., 14x = 28. 

Whence, x = 2. 

184. ai«+4x-96 = jKa_6x-6; 

cancelling x^ and transposing, etc., 9x = 90. 
Whence, x = 10. 



28 KEY TO HIGH SCHOOL ALGEBRA. 

126. 4a;-12-3a;+6+2a;-2+2 = 0. 

Whence, 3 x = 6 ; 

and, x = 2, 

186. 2 iB2 - a; - 1 + 14 = 2*2 + 9a; + 9; 
cancelling 2 oe^'s, and trans., 10 x = 4. 

Whence, a = f . 

187. «« + 28 a; - 4 = - 9a;2 + «* + 9a;2 + 20a; + 12 ; 
cancelling a;*'8 and x^'s, 8 x = 16. 

Whence, x = 2. 

188. ax - a» - 2 a6 = - 6x + 62. 
Whence, (a + l>)x = (a + 6)2 ; 

and, x = a + b, 

189. (tf2 + b^)x + x2 + a262 = a262 + 2a&x + 2x8; 
cancelling a262, and trans., (a— 6)2x = x2. 

Dividing each member by x, x = a2 — 2 a6 + 62. 

130. (a - 6)x = a2 - 62. 

Whence, x = a + 6. 

181. (6-3c)x=76c-362. 

76C-362 



Whence, x = 



6--3c 



188. a(x + a) + 6(6 - x) = 2 a6 ; 

ax + a2 + 62~6x = 2a6; 
transposing, etc., (a — 6)x = - (a — 6)2. 

Whence, x = — (a — 6) ; or, 6 — a. 

188. 2 ax + 12 a6 - 4a2 = 9 62 ^ 35a. . 

transposing, 2 ax — 3 6x = 4 a2 _ 12 a6 + 9 62 ; 

(2a-36)x=:4a2-12a6 + 962. 
Dividing by (2 a - 36), x = 2a - 36. 

184. 3x-9~3c = 12a - 2 ax + 4a2 + 2ac; 

transposing, 3x + 2ax = 9 + l^a + 4a2 + 3c + 2ac; 

(3 + 2a)x=:9+ 12a + 4a2 + 3c + 2ac. 
Dividing by (3 + 2 a), x = 3 + 2 a + c. 



FACTORING. 29 

136. 2aa; + 9c2 + 3cd = 4<»a + 3caj + 2(wf; 

transposing, 2ax-Scx = 4a^-9e^ + 2ad -3cd; 

(2a-Sc)x = 4a2 _ 9c2 ^ 2ad-Scd. 
Dividing by (2o - 3c), x = 2 o + 3c + d. 

FACTORING. 
Page 78. 

69. 63 + 26c + ca - cP =(6 + c)2 - <P =(6 + c + d[)(6 + c - (f). 

60. o2 + 2ax + a;2 - 42/a =(a 4- x)^ - 4y2 =(a + a- 4. 2y)(o + x - 2y). 

61. 4a2 - x2+ 2xy - y2 = 4o2 »(aj - y)^=(2a + x - y)(2a - « + y). 

63. a2-6aaj + 9x2_4c2=(o-3x)2-4ca 
= (a-3« + 2c)(o-3x-2c). 

68. 4xa + 4xy+ j/a_4-j2_(2x + y)2-4«a 

= (2x-\-y-\-2z)(2x+y-2z), 

W. x2 _ 62 _ 2a^ + y2 =(3. _ y)2 _ ^ = (a; - y + 6)(x - y - 6). 

66. x^-\-4xy -4z^-\-4y^=(X'\-2y)^-4z^ 
= (x + 2y + 2«)(aj + 2y-2«). 

66. x2 _ 9y2 ^ 6aj + 9 =(x + 3)2 - 9y2 = (« + 3 + 3y)(x + 3 - 3y). 

67. 4x2+i2a^_9c2 + 9y2=(2x + 3y)2-9<s2 

= C2x + 3y + 3c)(2« + 3y-3c). 

68. 4a2 + 962-16c2-12a6=(2a-36)a-16(j2 

= (2a-36 + 4c)(2a-36-4c). 

69. 9x2_25af24.i6ya4.24xy=(3x + 4y)a-25«2 

= (Sx + 4y + 6z)(Bx + 4y-6z), 

70. a2 + 26<l + tS" - 62 + 2ac - d^ =(0 + c)2 -(6 _ d)^ 

= (a ■}■ c + b - d)(a + c - b -\- d). 

71. ^b^ - x^ + 4xy -\- a^ -{■ Aab - 4y^ =(a + 2by - (X - 2y)2 

= (o + 26 + »-2y)(a + 26-x + 2y). 

72. (P--a2 + 4oa;-4r^+ 4c2 - 4x2=(eJ _ 2c)2 -(o -2x)2 

= ((J-2c + a-2x)(d-2c-a4-2x). 
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8. 6* + 62c2 + C* = 6* + 2 62c2 + C* - 6^ = (62 + c2)2 _ 62^2 
— rh» -L a2 j_ I»/.\ rh2 _i_ ^ _ I»^N 



= (62 + c2 + 6c)(62 + c2 - 6c). 



80 KEY TO HIGH SCHOOL ALGEBRA. 

= (aja + l4-«)(a?+l-a;). 

6. 9&* + 2162c«4-26c* = 96a; + 3062c24-25c*-96«c2 

= (3 62 4. 5c2)i _ 962c2 = (362 4 5c2 + 3 bc)(S ft^ + 5c? - 3 6c). 

6. 96* + 362x2 + 4a:* = 96* + 1262aJ? + 4x*- 962^2 

=(3 62 + 2 aj2)2 - 9 62aJ2 =(3 62 + 2x2 + 36x)(362 + 2x2 ^Sbx). 

1. 26x*-9x2y2+16y*«:25x* + 40x2y2 + 16y*-49x2y2 

= (6 aj2+4 1^)2-49 x2y2= (6x2+4 y2_7 2cy)(5a;2+4y2+7a^). 

8. 16a*-17a262 + 6* = iaa* + 8a262 + 6*-25o262 

= (4 a2 + 6^)2 - 26a262 =(4a2 + 62 + 6o6)(4 ©2 + 52 « 5 ^6). 
or, 16a* - 17a262 + 6* = 16a* - 8a262 + 6* - 9a262 

= (4a2 - 62)2 - 9a262 =(4a2 -62 + 3 a6)(4a2 - 62 - 3a6). 

9. 86 X* + 28x2y2 + I6y4 = 36x* + 48x2y2 + I6y4 - 26x2y2 

= (6x2 + 4y2)2 - 25x2y2 =(6a;2 + 4y2 4. 5xy)(6x2 + 4y2 _ 6xy). 

10. 496* - 11 62c2 + 25c* = 496* + 70 62c2 + 25 c* - 81 62c2 

= (7 62 + 5c2)2 - 8162c2 =(7 62 + 5c2 + 96c)(7 62 + 5c2 - 

11. 64 a* + 128 a262 + 81 6* = 64 a* + 144 a262 + 81 6* - 

= (8a2 + 962)2 - 16a262 =(8a2 + 962 + 4a6)(8a2 + \fO^ - 4ao;. 

18. 49 X* + 34x2y2 + 25y* = 49 x* + 70x2y2 + 25y* - 36x2y2 

= (7x2 + 5y2)2- 36x2y2 =(7x2 + 5y2 + 6xy)(7x2 + 6y2 - 6xy). 

15. 9c* + 38c2d2 + 49 d* = 9c* + 42c2<i2 + 49 d* -r- 4c2d2 

= (3c2 + 7d2)2 _ 4c2d2 = (3c2 + 7d=2 + 2cd)(3c2+ 7 cP - 2cd)- 

14. 36 a* - 16 a262 + 49 6* = 36 a* + 84 a262 + 49 6* - 100 a262 

= (6a2+7 62)2_l00a262=(6o2+7 62+10a6)(6a2+ 762- i0a6). 

16. 25 6* + 31 62c2 + 64 c* = 25 6* + 8062c2 + 64 c* - 49 62c2 

■ =(5 62 + 8c2)2- 49 62c2 =(662 + 8 c2 + 7 6c)(5 62 + 8c2 - 7 6e). 

16. 256* - 62c2 + 64 c* = 26 6* + 80 62c2 + 64 c* - 81 62c2 

= (562 + 8c2)2 - 81 62c2 =(662 + 8c2 + 96c)(662 + 8c2 - 96c). 

17. 81x* + 20x2y2 4.42/* = 81x* + 36x2y2+ 4^* _ I6x2y2 

= (9x2 + 2 y2)2_ I6x2y2 =(9x2 + 2y2 4. 4a;y)(9x2 + 2y2_ 4xy). 

18. 81 X* - 64x2y2 4. 4y* = 81x* + 36x2y2 4. 4y* - 100x2^2 

= (9xH 2y2)2_ioox2y2=(9a5S?+2y24.iOxy)(9x2H 



9 6c). 

16 a262 
(2 4. 952^4^6), 



xy)(9x2+2y2_i0xy). 



REVIEW IN FACTORING. 81 

REVIEW IN FACTORING. 
Page 87. 

f 

61. This is a perfect square, the middle term being twice the product 
of the square roots of the first and third ; therefore, the factors are : 

[(x2 - xy) - (a;y - 1)] [(a^ - xy) - (xy - 1)], 
= (a;a-2ay+ IXx^ -2xy -\- 1)1 

63. See61. [(3aj-4y)-(2x-^ 3y)] [(3a;-4y)-(2a; - 3y)], 

= (x-y)(»-y). ' 

68. This is the diffe^rence of two squares ; therefore, the factors are . 
[(a+6+c+d[)-(a-6+c-(J)] [(a+6+c+d) + (a-6+c-d)], 
= (2 6 -f 2 d)(2 a + 2 c) = 4(6 + d)(a + c). 

64. The first term is the square of (x — y + z) ; therefore, the fi^fA^n 

are: [(« -y + «)-(y + «)] [(« - y + «) + (y + «)]» 

= («-2y)(a; + 2«). » 

66. xXy - «) - xy(y -«) = x(x - y)(y -«). 

66. aj2(«H a)- a2(2j2+ o) = (aj2- aa)(«H a) = (aj- a)(a; + a)(k*\ a] 

67. aftflcy + acx-\- hh/^ - c^ = aa;(6y + c) + (by + c) (6y — c) 

= (6y + c)(aa; + 6y - c). 

68. y« - 2ay2 ^ o2y _ 5^2 + 2a6y - aaj = y(y _ a)2 _ ^(y _ a)« 



K -(to2 - 2 mn + n2)+ a^ - 2a6 + h^z=z{a - 6)2 -(to - n;« 
= (a — 6 + TO — n) (a — 6 — TO + »). 

70. a* - 2a6 + 62 -(c2 + 2 cd + (P) = (a - 6)2 -(c + <0« 

= (a — 6 + c + d) (a — 6 — c — d). 

71. (a2^ 62)2 _ (w + n)2 = (a2 - 52 + ^ _|. „)(a2 - 52 _ „» ^ ,^.^ 

78. 3a2 -- 6a6 + 362 + 6ac - 66c = 3(o - 6)2 + 6c(a - 6) 
*=(3 a - 3 6 + 6 c)(a -r 6) = 3(a - 6 4- 2 c)(a - 6). 

78. The middle term is twice the product of the square rov/cs of first 
and third ; therefore, the factors are : 

|;(x2^1)_(y2_i)] |;(a;2^.i)_(y2_i)3, 
= (aJ2 - y2)(a;2_y2^^r'r + yMx -f- y){x -r- y)(x - y). 



82 



K£T TO HIGH SCHOOL ALGEBRA. 



74. Factors are : 

= 4ab times 2{a^ -\-h^)=S ab^a^ + 6«). • 

75. Factors are : 

2a(a5 + y - «)+ 2 6(x + y - «) = 2(a 4- 6)(x + y - #). 

COMMON DIVISORS. 
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14, a2 - 6« =(o + 6)(a - 6); 

d«-2a6 + 6«=(a- 6)(a - 6). 
Therefore, (a - &) is the H. C. D. 



15. 



x^ 



2aj=x(a;-2); 



2xy2_4j^ = 2y2(x-2). 
Therefore, x - 2 & the H. C. D. 

* (e.-* 1^ l^«-4^=(4x + y)(4x-y); 

^ 16x2-8xyC^A^=(4x-y)(4x-y). 

Therefore, 4 x — y is the H. C. D. 

17. x2-2x-15=(x + 3)(x-6) 
x2 + 9x +18 =(x + 3)(x + 6) 
Therefore, x + 3 is the H. C. D. 



90. xa- x-12=(x-4)(x + 3) 
x2 - 4x - 21 =(x - 7)(x + 3) 
Therefore, x + 3 is the H. C. D. 



18. x2+9x + 20=(x + 6)(x + 4) 
x2 + 2x - 16 = (x + 6) (X -- 3) 

Therefore, x + 6 is the H. C. D. 

19. x2 + X - 30 = (x + 6)(x - 6) 
x8+12x+36 =(x + 6)(x + 6) 

Therefore, x + 6 is the "H. C. D. 

88. a(x* - y*) 

x* + 2x8y + xV 

Therefore, x + y is the H. C. D. 

24. 4a2-9x2 

4a2-12ax+9x2 
Therefore, 2a - 3x = H. C. D. 



91. x2 + 9x+14=(x + 7)(x + 2) 
x2 + 2 X - 36 = (X + 7) (x - 6) 
Therefore, x + 7 is the H. C. D. 



x2+ X -30=:(x-f 6)(x-6) 
x2 + 9x + 18 =(x + 6)(x + 3) 
Therefore, x -f 6 is the H. C. D. 

a(xa + y2)(x + y)(x-y); 
x«(x + y)(x + y). 

(2a-3x)(2a + 3x); 
(2a-3x)(2a-3x). 



COMMON DIVISORS. 



38 



Therefore, 



Therefore, 
87. 

Therefore, 



Therefore, 



Therefore, 
80. 



Therefore, 



81. 



Therefore, 



6* - 27o»6 = 6(6 - 3o)(6a + 3a6 + 9a«); 
(6 - 3o)a =(6 - 3 a)(6 - 3a). 
6-3a = H. C. D. 

4a6« - 4abc^ = 4a(6 - c)(6 +c)6 ; 
12 0262 - 12a2c2 = 4a (6 - c)(6 + c) 3a. 
4a(6-c)(6 + c)= H.C.D. 

yz'-z = z(y'- 1); 
lf*z -yz = y«(y - l)(y* + y + 1). 
z(tf - 1) = H. C. D. 

6a2 - 2a - 3 = (6a + 3)(a - 1); 

6 a« - 11 a + 6 = (6 a - 6) (a - 1). 

a - 1 = H. C. D. 

9ya-4=(3y-2)(3y + 2); 
9ya - i5y - 14 =(3y - 7)(3y + 2). 
3y + 2 = H.C.D. 



(a« - 62) 

a* — a6 

(a - 6)2 

a-6 



(a-6)(a + 6); 
(a — 6)a; 
:(a-6)(a-6). 

: H. C. D. 



S(x-yy 
10 (a;2 - y2) 

12 (x* - y*) 
2(a;-y) 



4 X 2(2 
6 X 2 (» 
6 x2(a; 
H. C. D. 



■y)(.x-y)(x-y)(x 
y)(« + y); 

y)(a; + y)(a;2 + y«). 



-y); 



83. a2 - 62 

(a - 6)2 

a26 - a62 

Therefore, a — 6 



;(a-6)(a+6); 
(a— 6)a6. 

:H.C.D. 



88. z^ + z-6=(z + 3)(«-2); 

«2 + 7« + 12=(« + 3)(«H-4); 

«2_2«-16=(« + 3)(«-6). 
Therefore, « -f 3 = H. G. D. 

KEY H. S. ALG. — 3 



84. a;24.5a;^6=(x + 3)(aj+2); 
1B2+7 X + 10 =(a;+ 6)(a;+2); 

a^ + 12 X + 20 =(x+10)(a;+2). 
Therefore, x + 2 = H. C. D. 

85. l-a2=(l-a)(l+a); 
I4.a»=(l-a+a2)(l + a); 

a2+5a+4=(a+4)(a+l). 
Therefore, a+l = H.C. D. 
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Psgo 94. 





2a^- 
2a«- 


-16 2 + 14 
- 10a;- 28 


7^- 


-6i 


z -14 4a«+19x+12 3*2+14x+8 




2 


- 


3 


4 




-«}- 


- 6a; + 42 


, H. C. D. 


12a^+67x+36 


a^- 


■ix- 

■7x 
2x- 
2x- 


14 


X- 7, 


12x«+66x+32 


H. C. D. 


«»- 


a;+ 2 




3x2+14x+8 
3xa+12x 


x+ 4, 




14 






3x+ 2 


6. 


_14 

6a;«-23x + 15 


2x+8 
2x+8 

2x2-12x+18 






( 


8a;2-36a; + 64 


3 




13)13x-39 






2a;2-12a;+18 


X- 3, 


H.C.D. 






2 


aJ2- 6a; 


2x- 6 


7. 


- 6a; +18 

- 6a; +18 

4aj2 + 21«-18| 


2x2 + 16x+ 18 








4x2+30»+36 


2 




_9)_9x-64 






2aja+15a; + 18 


«+ 6, 


H. C. D. 






2 

6 
6 


x2 + i6a;+ 18 


2x+ 3 


8. 


21aJ2-26x+ 8 
2 


6 x2 - X - 2 




7 




42a;a-( 
42a;2- 
-15)- 4 
a;«-a;-2 
a;a - a; - 2 


)2x + 16 
7x-14 
5 X + 30 
3x- 2, H.C.D. 




2x+ 1 


9. 


a;3-8a;y + 16ys 


' x2-6xy + 8»a 






-2 
a;8-6a;j 


a;a_6a;y+ 8yS 


' 1 




ly)-2a;y+ 83/' 


2 




r + 8ya 


X- 4y, 


, H. C. D. 






a 


^-Qxy + i 


^t 


X- 2 



XO. (X* - y«)-i-(aja - 2xy + y8)= x - y. 

(x«-2xy+ y8)-!-(x-y) = x-y. 
Therefore, x - y is the H. C. D. 



COMMON DIVISORS. 



35 



11. aj* - 2x2 + 1 =(a;2 - l)(a;2 - l) = (x + l)(x - l)(x+ l)(x 
aj4 _ 4a^ + 6 x2 - 4x + 1 =(x - 1)* 
= (x-l)(x-l)(x- l)(x-l). 
Therefore, (x - l)(x - 1), or, x^ - 2x + 1 is the H.C.D. 



-1); 



IS. 



18. 



6x3+ 6x2- 6x- 6 
6x8 + 18x2+18x4- 6 



2x» + 6x? + 6x+2 



3 



- 6)-12x2-24x-12 



2x9 + 6x2 + 6x + 2 
2x9 + 6x2 + 6x + 2 



2x2+ 4x+ 2, H.C.D. 



x+ 1. 



3x* + 3x8 -21x2- 9x 
3x*+ 3x8-16x2- 9x 



3x9 + 3x2- 16x + « 
3x8 + 3x2-16x + 9 



-2x )- 6x2 -18x 



3x» + 3x2-16x + 9 



X 



3x + 9, H.C.D. 



x2- 2x+ 1. 



14. 



26x* + 6x8-x-l 
4 



20x* + x2-l 



100x* + 20x8-4x-4 
100x*+ 6x2 -6 



20x*+ x2-l 
20x*- 6x8-4x2 + x 



20x8 - 6x2 -4x+l 



X + 1 



6x» + 
4 



6x2 



X 



20x9 + 20x2 -4x -4 
20x8- 6x2 -4x +1 



6)26x2-6 


20x8-6x2-4x+ 1 


5x2-1, H.C.D. 


20x8- 6x2 -4x+ 1 


4x -1 



16. 




x2-9: 


= (x 


+ 3)(x 


-3); 






X2 - 3X - 18 : 


= (x 


+ 3)(x 


-6); 






X2 + 11 X + 24 : 


= (x + 3)(x 


+ 8). 


Therefore, 


x+3 


is the H. C. D. 








16. 




x2-3x-28 


= (x 


-7)(x 


+ 4); 






a;2 _ 11 aj + 28 


= (x 


-7)(x 


-4); 






x2-16x + 66 


= (x 


-7)(x 


-8). 


Therefore, 


x-7 


is the H. C. D. 









36 



KEY TO HIGH SCHOOL ALGEBRA. 



17. a5a + 6x-f9 

»2-4x-21 
Therefore, x + 3 is the H. C. D. 



(x + 3)(x + 3); 
x(x+3)(x-4); 
(x + 3)(x-.7). 



18. 0* - 6* = (a2 + b^)(a^ - 6«); 

s cfl + a'^b- ab^ - 6» = a^{a + &)- b^^a + &) = (a2 - b^){a + b); 
04 _ 2 a^^a + 64 = (^2 _ ^aj^^a - 6*). 
Therefore, o^ - fta ig the H. C. D. 



19. 



x g)x*-t-6x8 + 6a^ 
x^ + 3x2+ 3x + 2 
x'*4-6x2+ 6x 



x2+ 6x +6 



X -2 



-2x2- 3x+ 2 

-2xg-10x~12 

7 )7x-f 14 

x« + 5x + 6 

xa + 5x-W6 



x-j-2, H. C. D. of first two. 



x+ 3 



3x8 + 8x2 + 5x + 2 
Sx'^ + ttxa 



X + 2, H. C. D. of IJI. 



3xa4-2x4- 1 



2x2 + 6x4-2 
2x2 + 4x 

x + 2. 

90. a» + 3a26 + 3 ab^ + ft* =(o + 6)8 =(<» + b)(a + 6)(a + *); 

o2_62=(o^_5)(o-6). 

Therefore, (a + 6) is the H. C. D. of first and third quantities. 
4 6 2)4 gg&g + 12 a6« + 8 6* a + 5, H.C.D. of all. 



a2 + 3a6 +262 
gg + 3a6 +2 62 



a + 26 



91. 



9x*+12x*+10x2+ 4x+l 

9x*+24x8+42x2+24x+9 



3x*+8x9+14x2+8x+3 



3x*+8x8+14x2+8x+3 
3x*+8x8+ 6x2+2x 



- 4 )-12x8-32x2-20x-8 
3x8+ 8x2+ 6x+2 



X 



3 )9x2+6x+3 



3x«+8x2+5x+2 
3x9+8x2+5x+2 



3x2+2x+l, H. CD. 



X +2 
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24. 



a)15a^ + 9a;g-3a; + 8 



40x8-21a;2 + 10aj- 1 
40x3 4.24aj2- 8a; + 8 



5«8+3x2- x + 1 



8 



9)-46xg+18a;-9 



6x» + 3x2- x+1 
6x8-2x2+ X 



6x2- 2x+l, H. C. D. 



X + 1 



6x2-2x + l 
5x2-2x+ 1 

25. Reserving the common factor a. 

3) 3x2-16x + 12 



16x8-20x2+10x-6 
16x8- 80x2 + 64x 



x2- 5x+ 4 



16x +10 



6 )60x2 -64x- 6 
10x2- 9x- 1 
10x2-60x + 40 



41)41 X- 41 


x2-5x + 4 


X-1 


X2- X 


x + 4 



-4x + 4 

-4x + 4 

.-. a(x-l) is H. C. D. 

26. Reserving the common factor 2. 

2 a* + 2 a26 - 2 a62 _ 2 &« 
2 a» - 2 a26 - 2 o62 + 2 6* 



a* - a^h - a62 ^ ja 



a8- 


46)4 
- a26 - a62 + 6^ 
-a62 


a26 - 4 68 
o2_62 


a* 


a -6 



- a26 + 68 

- a26 + 68 

2 (a2 - 62) is H. C. D. 



27. 



4x8-26x2 + 20x + 26 


2x2-14x+ 20 


4x8-28x*+40x 


2x + 3 


3x2-20x + 25. 
2 


6x2-^ 

6x2-^ 

2 

2x2-14x + 20 


IOx + 60 

12X + 60 

)2x-10 

X- 6 


= H. C. D. 


2x2 -lOx 


2x- 4 


- 4x + 20 

- 4x + 20 
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88. Reserving the common factor 3. 

2x8 + 14x2 -88x 



22 



x2 + 7 X - 44 



2x -1-4 



4xa + 42x- 22 
4x2 + 28x-176 



14) 14x -1-164 


x2-f 7x-44 


x + 11 


x2+llx 


x-4 



- 4X-44 

- 4X-44 



3 (X + 11) is H. C. D. 



29. 



a*_x*--3x»+ x«-f3x-f-l 

a*-x*-3x8 + 2x2-|-2x 



x*-x8- 3x2 + 2x4-2 



X 



-1)~X2+ X+1 



a4-x'»-3x2 + 2x+2 

X* — X^ — X2 



x2 - X - 1 = H. C. D. 



x2-2 



-2x2 + 2x + 2 
-2x2 + 2x + 2 



80. 



a»- 



a 



8 _ 



6o2 
13q2 + 



a8_6flj2_86a + 36 

(|8_5q2_99q^40 

~l )-q2+ 13a- 



<»8-6q2-99g-}-40 



99O + 40 
6a 



8a2- 104a + 40 
8q2- 104a + 40 



a2-13a+ 6 = H.C. D. 



a + 8 



81. 



14x*+ x'*+ 8x2- x+2 
3 

42x*+ 3x8+24x2- 3x+6 

42x*+49x8+49x2+21x+7 



6x*+7x8+7x2+3x+l 



6x*+7x8+7x2+3x+l 

23 

138x*+161x8+161x2+69x+23 

138x*+ 76x8+ 72x2+ 3x 

86x8+ 89aj2+66x+23 

23 



-l )-46x8+26x2-24x-l 



46ic8+26x2+24x+l 



3x +43 



1978x8+2047x2+ 1618X+629 
1978x8+ 1076x2+ 1032X+ 43 

486 )972x2+ 486X+486 



46x8+26x2+24x+l 
46x8+ 23x2 +23x 



2x2+ x+ 1 = H.C.D. 



23x +1 



2aJ2+ x+1 
2x2+ x+1 



40 
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88. 



2 



23fi 

2 

4a5»-4aJ»- 6x-4 

4x^^-f 5x«-26a? 

-9iB? + 20a;-4 
-4 

360? -80a; 4- 16 
86a^ + 46g-234 

-126 )-126x + 260 

4x^ + 5a;-26 [ ^ 
4xg~8x 4x4- 18 



6x»-2a^-4x-32 

6 



-2a^-3x-2 ax»-6xg-9x- 



2x»-2a^-3x-3 



4x« + 6x-26 



X 4-9 



- 2 = H. C. D. 



13X-26 
18X-26 

COMMON MULTIPLES. 
Page 97. 

sfi -2xy + y2-,(a5- y)(x-y). 
Therefore, (x — y )(x — y)(x + y), or x" — x^y — xy^ + y» = L. CM. 

9. «"-j^=(a; + y)(x~y); 

x2 + 2xy + y2 =(aj + y)(x + y). 
Therefore, (x + y)ix + y)(x — y), or x^ + x'^ - a^ - »• = L.C.M. 

10. x3-y2=(jr+y)(x-y); 

a? - 2xy + y2 =(x - y)(x - y); 
x2 4- 2xy + y2 =(x + y)(x + y). 

Therefore, (a4-y)(aJ+y)(a;-y)(x-y), orx*-2xV+y* = L. C. M. 

11. x^-y^=(x-\-y)(_x-y); 

x» - y8 =(x - yXx' 4- «y + y^). 
Therefore, (x— y)(x*+xy4-y^)(«4-y), or x*+x*y-xy*-y*=L. C. M. 

18. a^ix -e);' 

yi(a;2 _ -89) = y2(x + «)(X - Z). 

Therefore, a«(x - «) x y^(x + z), or ahf\x^ - ««) = L. C. M. 

18. a? - 1 = x2 - 1 ; 

X?4-1=X^4- 1; 
x*-l=(x»4-l)(x3-l). 
Therefore, (x* + !)(«'- 1), or x* - 1 = L. C. M. 



COMMON MULTIPLES. 4I 

14. 2a;(x - y) = 2 x(x - y); 

4 jcy(x2 - y2)_ 2y X 2aj(a; + y)(x - y); 
6«y2(a. ^ y)= 3y2 x 2x(x + y). 
Therefore, 12xy2(x2 - y^) = l. C. M. 

16. x2 — X = x(x — 1); 

x»-l = (x-l)(x^ + x+l); 
(x»+l) = (x+l)(x2-x+l). 
Therefore, x(x-l)(x+l)(x2+x+l)(x2-x+l), or x(xP-l)=L. C. M. 

16. x« — x = x(x — 1); 

x2-l = (x-l)(x+l); 
x'»-l = (x-l)(x2 + x+l). 
Therefore, x(x-l)(x-f l)(x*+x+l), or x(x*+x?-x-l)=L.C.M. 

17. The L. C. M. of the coefficients is 8, and of the other quantities 
Isl-xa. 

Therefore, 8(1 - x^) = L. C. M. 

18. x2 -f 5x + 6 = (x 4- 3)(x + 2); 

x3 + 6x + 8 = (x + 4)(x + 2). 

Therefore, (x -f 2) (x + 3) (x + 4) , or x* + 9 x^ -f- 26 x + 24 = L. C. M. 

19. a^-a- 20 =(a - 6)(a + 4); 

a2 + o-12=(a-3)(a + 4). 

Therefore, (a + 4) (a - 6) (a - 3), or a^- 4a2 - 17 a + 60 = L. C. M. 

90. x2- 9x-22=(x-ll)(x-f2); 

aj2 _ 13a. ^ 22 =(x - ll)(x - 2). 

Therefore, (x + 2) (x - 2) (x - 11), or x'* - 11 x^ - 4x + 44 = L. C. M. 

91. x2 - 8x + 16 =(x - 3)(x - 6); 

x* + 2 X — 5 cannot be factored. 

Therefore, (x - 3)(x - 6)(x2 + 2x - 6), or x* - ex'* - 6x2 + 70x - 76 
= L. C. M. 



«» + X2y + Xy3 + y« =(X2 -f y2)(x 4-y); 

x" - x2y + xy2 - y8 = (x2 + y^)(x - y). 
Therefore, (x^ + y2)(x + y)(x - y), or x* - y* = L.C.M. 
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Page 98. 

88. sfi-x^ + xy^ - y^=(x^ + y^)(x - y); 

ix^ -^ x^ - xy^ - y^ =ix - y){x -\- y)(x + y). 
Therefore, (x2+y2)(x-y)(x+y)(x+y), or 3fi-xy*+X^y-y^=L,C.M, 

94. a»-2o2 + 4o-8=(a2 + 4)(a~2); . 

a8 + 2a2 - 4a - 8 =(a2 - 4)(<» + 2) 

= (a + 2)(a-2)(a + 2). 
Therefore, (a2+4)(a+2)(a-2)(a+2), oro6+2a*-16a-32=L. C.M. 

26. x2+ y2--a.2^y3. 

a* - a^a = aj(x + y)(x - y); 

Therefore, x(x + y) (x — y) (x* + y^), or x* — xy*=L. C. M. 

96. x2-4=(x + 2)(x-2); 

x^ - X - 6 = (X + 2) (x - 3) ,• 
x» - 3x2 - 4x 4- 12 =(x + 2)(x - 2)(x - 3). 

Therefore, (x + 2)(x - 2)(x - 3), or x* - 3x2 - 4x + 12 = L. C. M. 

97. X — 6 = x — 6; 

x* — 2 ox + a* = (x — a) (x — a) ; 
x2 - lOx + 26 = (X - 6)(x - 6); 
x2 + 5 o ~ 5 X — ox = (x ~ a) (x — 6). 
Therefore, (x — o) (x — o) (x — 6) (x ~ 5) = L. C. M. 

28. x*-16=(x2 + 4)(x+2)Cx-2); 

x2 + 4x + 4=(x4- 2)(x + 2); 

(x2-4) =(x + 2)(»-2). 
Therefore, (x2+4)(x+2)(x-2)(x+2),orx6+2x*-16x^32=:.L. C M 

29. m2-3m + 2=(m -2)(m-l); 

m2-4m4-4) =(m-2)(m-2). 

Therefore, (m - 2) (m - 2) (m - 1), 

or TO8-5m2 + 8m-4 = L.C.M. 

80. p^-7p+10=(p- 5)(i) ~ 2)> 

p2_^_20=(p-6)(p4-4). 
Therefore, (|) - 6) (p — 4) ( jj — 2), 

or p8 _ 3^,2 _ i8p + 40 = L.C.M. 



COMMON MULTIPLES. 
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81. 

Therefore, 
or 8ca 

S2. 



(c-4)(l 
c8-19c + 12 



(c-4)(l-c); 
(c-3)(c-l). 
c)(c-3), 
L. C. M. 



1 __ p 4. p2 cannot be factored ; 
1 -\-p —p^ cannot be factored ; 

(l-P+l>^)(l+l>-l>^)(l-i>2), 
or 1 -2j)^ + 2p8--2p6+p6 = L.C.M. 

4ac — 4c--4c2 = 4 c(a — c — 1) ; 
2 a6 - 2 6c - 2 6 = 2 6(a - c - 1). 
4 6c(a-c-l)=L.C.M. 

3x2 - 19« + 6 =(aj - 6)(3a; - 1); 
x2 _ lOx + 24 =(x - 6)(» - 4). 
(a;^6)(x-4)(3x-l), 
or 33c8 - 31aj2 + 82x - 24 = L. CM. 

w2 - w - 90 =(m - 10)(w» + 9); 
w2 - 13m + 30 =(m - 10)(m - 3); 
m2 - 100 = (m - 10) (w + 10). 
Therefore, - (to - 10) (to + 10) (to + 9) (to - 3) , 

or TO* + 6 TO* - 127to2-600to + 2700 = L.C.M. 



Therefore, 

Therefore, 
84. 

Therefore, 

m 

86. 



86. 



Therefore, 
or y» 

87. 



y2-2y-36 = (y-7)(y + 6); 
ya-8y+7=(y-7)(y-l); 
y2 + 4y-5=(y+5)(y-l). 
(y-7)(y + 5)(y-l), 
3y2_33y+ 36 = L. CM. 



2x8 - 12x2 + 19x - 12 =(x - 4)(2x« - 4x + 3)r 
2x8 - 6x2 + 7x - 3 = (x - l)(2x2 - 4x -f- 3;. 
Therefore, (x - 4)(x - 1) (2 x2 - 4 x + 3) , 

or 2x* - Usfi + 31 x2 - 31 X + 12 = L.CM. 

88. o4_l=:(a2_i)(fla^.i). 

(i* + 2a8_2a2~2a+l=(a2-l)(a2 + 2a--l). 
Therefore, (a* - 1) (a2 + 2 o - 1), 

or a8 + 2a«- a*-o2_2a + 1 = L.CM. 
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89. c2 - 6c + 4 =(c - 4)(c - 1); 

ca-6c + 8=(c-4)(c-2); 
c2 - 8 c + 16 = (c - 4) (c - 4) . 
Therefore, (c - 4)(c-4)(c - 2)(c - 1)= L.C.M. 

40. a« + 3a - 4 =(a + 4)(a - 1); 

a«~6a + 6=(a-6)(a-l); 

o2 _ a - 20 = (a - 6) (a + 4). 
Therefore, (a + 4) (a - 5) (a - 1) = L. C. M. 

41. iii^-^y + z)^=(x-y'- z){x + y + «); 

y^-{x + zy = {y-x- z)(x + y + «); 

«* -(«+ y)2 = (« - « - y)(a; + y + «). 
Therefore, (as + y + «) (as — y — «) (y — as — «) (« — a; — y) = L.C. M. 

48. a« - 8a2 -»- 19a _ 12 =(a - 4)(a - 3)(a - 1); 

a8 - 9 a2 + 26 a - 24 = (a - 2) (a - 3) (a - 4) ; 
a» - 6 a* + 11 a - 6 = (a - 2)(a - 3)(a - 1). 
Therefore, (a - 1) (a - 2) (a - 3) (a - 4) = L. C. M. 

43. 4c2-9=(2c-3)(2c+3); 

6 c« - 5c - 6 =(2 c - 3)(3 c + 2); 

6c2+13c + 6=(3c + 2)(2c + 3). 
Therefore, (2c - 3)(2c + 3)(3c + 2) = L. C. M. 

44. 1 — 05 + a;* cannot be factored ; 

1 + x + ic'^ cannot be factored ; 

l + ic2 + x*=(l-a; + «2)(1 + a + a;2). 
Therefore, 1 + a;2 ^ ^4 _ l. c. M. 

45. a^ + 3a;2y + 3a;y2 ^y^=(x-\- y){x + y)(« + y); 

a^ - fl;y2 + a;2y - y8 = (a -f y)(a; + y)(« - y). 
Therefore, {x + y)'*(« — y), 

or X* +2a^y - 2a;y8-y* = L.C.M. 

46. (a + h){a + c)(6 -f c)= L.C.M. 

47. a^ + a6 + 6^ cannot be factored ; 

a8 - 68 = (a - 6)(aa + a6 + 6«); 
a — 6 = a — 6. 
Therefore, a* - &« = L. C. M. 



REDUCTION OF FRACTIONS. 46 

48. 4 €fi(a + «) = 2 X 2 X a2 X a(a -I- «); 

4 a\a - x) = 2 X 2 X a'2 X a(a ~ a); 
2 a%a^ + a;a) = 2 X a\a} + x^). 
Therefore, 4 (]fi(a^ + x^) (a^ - x^) = L. C. M. 

REDUCTION OF FRACTIONS. 
Page 103. 

90 q» - 68 _ (g + b )(a -b) _ a-\-b 
a^-2ab + b^ (a-6)(a-6) a-6 

31 g' - &^ ^ ( q + b)(a ^b) _ a^b 

a^ + 2ab + b^ (a + 6)(a + 6) a -|- 6* 

23 2 gg - 2 ^ 2 (g - 1) (g + 1) ^ 2 (g + 1) 
* g2-2g + l (a-l)(g-l) g-1 

^ 3g2 - 4g6 -f b^ ._ (Sa-b)(a - 6) _ 3g - 6 
g* — g6 g(g — 6) g 

25 ^ — ^ ^ (a; — g) (a; + g) __ a; + g 
x? - g» " (a; - g)(a;2 + xg +g2) "" x^ ^ ^^ ^ ^a 

gg - 2 g6 g(g -2 6) g 



g2-4g6 + 462 (g-26)(g-26) g-26 



3 x8y8 - 3 3(aV - 1) 3(x*y* - 1) 

«g 18ggc-66c _ 3c(6gg-26) __ 3c 
42g^d-146(i 7d(6g2-26) 7d' 

29. (a;-f y)^ ^ (x + y)(x-fy )^x + y^ 
x2-y^ (x + y)(x-y) x-y 



80. 



fft^ ■\-v^ _ (m + n) (m'^ — w» + n') _ w^ — w» -f n^ 
(m + n)* (m + n) (m + n) (w» + n) w' + 2 win + n^ 



81. (i-x^)8 ^ (i + x)(i-x)a-fx)a-x) ^ ci-x)8 

(1 + X)8 (1 + X)(1 + X)(1 + X) 1 + X 

89 g'-4g~ 12 _ (g-6)(gH-2) ^ g-6 
g2 + 6g-f6 (g + 3)(g-|-2) g-|-3' 

33 gg-6x+6 _ (x-3)(x-2) _ x~2 
x3 + 4x-21 (x + 7)(x-3) x + 7* 



46 KEY TO HIGH SCHOOL ALGEBRA. 

3^ gg + g - 00 _ (a + 10)(q - 9) _ g - 9 
g2 + 8g-20 (g -|- 10) (g - 2) g-2 

3g 2a;g--5a; + 3 _ (2x-3)(x~l) _ 2a;-3 
x^ + x-2 (a + 2)(x-l) x + 2' 

33 m' - 12 w + 32 _ (m - 8)(m ~ 4) _ w - 8 
TO2 + 2m-24 (w -I- 6) (TO - 4) to + 6 

3,y 3gg-6g __ 3g(g-2) __ 3g 
2gx-4a; 2a;(g--2) 2z 

33 7 g^6 4- 7 abx _ 7 g6(g -f x) _ 1 ah 
a^ — x^ (g — «) (g + jc) a — x 

89 a;2_i ^ (x+ l)(a;- 1) ^x- 1. 
' x3 + 2x+l (x + l)(x+l) x+1* 

40 x^-l ^ (x4-l)(x-l) ^x-l 
2xy + 2y 2y(x+l) 2y 

M^ V? — aH _ x(x — g) (x -f g) __ x(x + a)^ 
* x* — 2 gx + g2 (^x — a){x — a) x — o 



48. 



48. 



44. 
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x^-xV __ x8(x2-yg) _ 3? 

X*-y* (X2 + y2) (a;2 _ y2) x^ + J^ 

xg + 6x+9 _ (x+ 3)(x + 3) _ x + 3 
x8-x3-12x x(x-4)(x + 3) x3-4x 

a;2^3x-28 _ (x-7)(x + 4) _ x + 4 
x2-llx + 28 (x-7)(x-4) x-4* 



45. *^'- ^^ -_ (to- w)(TO-f n) __ TO + n 

* TO^ — n^ (to — ») (TO^ -f tow + »2) 1^2 _|_ 1^^ ^ y^2 

^ gg + 6^ ^ (g* - g^6^ + &*)(g' + 52) ^ q* - qa^a ^ 54 
g*-6* (g2 - 62) (q2 + 52) g2 - 52 



47. 



to2 — n2 _ (to + n) (to -- w) _ to — n 
to8 + n'* (to + n) (to2 — mn + w2) " m? —mn + n^ 



48. m8-n8 _. (TO*+n*)(TO2+n2)(TO2-n2) _ (TOHM*)(TO24-n2) 

TO^-n^ (to* + to2»2 + |i4)(^2_^2) TO* + to2h2^.w* 

43 9g26H-9g62 ^ 3g6(3g + 36) ^ 3g6 
3g2 + 6g6 + 362 (g + 6)(3g + 36) g + 6* 



REDUCTION OF FRACTIONS. 47 

x^-^xy-^y^ (X'-y)(x-y) x-y 

51 y^-b'^ ^ y(y + l>)(y-b) _ y(y- h) 
y2^2hy + b^ (2/ + &)(y + 6) y + & 

(a -26)2 (a-2 6)(a-26) a -26* 

gj gg + 2 g - 3 _ (g 4- 3) (g - 1) _ o - 1 
g2 + 6g + 6 (a+3)(g + 2) g + 2* 

^ gg + 6g-i-6 _. (a + 3)(g + 2) _ g + 2 
' g2 + 7 g + 12 (g -|- 3)(g + 4) g + 4 

55 6c^-6c~6 _ (3c4-2)(2c-3) _. 3c + 2 
8c3-2c-16 (4c + 6)(2c-3) 4c + 6' 

56 «^ -(ft + c)g _ (g - 6 - c)(g -fJ!? + c) _ g-6- <^ 
' g2 -f g6 + gc g (g + 6 + c) g 

g^ 16z^4-acy-2yg _ (6x -f 2y)(3g - y ) ^ 6g 4- 2y 
9a;2 + 3a^__2y2 (3a; + 2y)(3x - y) 3a; + 2y' 

gg g2 ~ 12 g + 36 _ (g - 7)(g - 6) _ g - 6 
g2-16g + 56 (g-7)(g-8) g-S' 

59 3P" + 6a;g + 6g-l-l _ (g-fl)(g'-f 4x+ l) _ g' + 4g + l 
x?+l (x+l)(x2-«+l) x^-x + l' 
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18. The lowest common denominator is x* — 1. The fractions become 

3^-2x^+1 a^ + 2x8+ 1 x* + l 

19. The lowest common denominator is (g — 6) (6 — c)(g — c). The 
fractions become 

g — c b — c ^ 

(g - 6)(6 - c)(g - c)' (g - 6)C6 - c)(g - c) ' 

Page 109. 

90. The lowest common denominator is 

(g2 - 9)(g + 1), or g8 + g2 - 9g - 9. 
The fractions become 

g»-9g gg-2g -3 2g+2 g8. ^3q2,q_3 

g8+a2-9g-9* g8+g2_9a-9' g8+a2_9a_^9» a8:|.a2-9a_9 



48 KEY TO HIGH SCHOOL ALGEBRA. 

21. The lowest common denominator Is 

6x + 12. 
The fractions become 

18a; -6 6a; + 16 4«-l ' 



6«+12' 6a; + 12' 6«+12 

. The lowest common denominator is 

(4«2 - 26)(x - 6), or 4a;« - 20 aJ" - 26a; + 126. 
The fractions become 

32«»-200 :i5x-126 6 a;8 - 46 a;« + 75 a; 



4a;«-20a;a-26a;+126' 4a;«-20a;«-26a;+126' 4 a;^ - 20 a;* - 26 a; + 126 

28. The lowest common denominator is 

(wi* — n')(TO + n), or wi* — win* + wi*n — n*. 
The fractions become 
m»+2 w»n+2 mn^-\-n* 2w«+2w«n+2wn« wi»+2wn+n« 



wi*—mn' +!»•»— n* * m*—mn*-\-m*n'-n^^ w*--TO»'+m*n--n* 

24. The lowest common denominator is 

(a; - l)(a; + 2)(x - 3)(xa + 2x + 4), or a;* - 6x8 - 12x9 - 8x + 24. 

The fractions become 

x* + 2x8-6xg-18x-36 a;* + 2x^ + 3xg~2x -4 
{b6-6x8-12x2-8x + 24' x» - 6x8 - 12x2 - 8x + 24* 

x* + 2x8_8x-16 ae8-2x2-6x + 6 

{b6-6x8-12x2-8x + 24' x* - 6x8 - 12aJ8 - 8x + 24' 

FRACTIONAL EQUATIONS. 
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33 «±I^3x^^^_2 ^j^ 

o 5 

Clearing, 6x + 6 -9x + 3 = 16x-30. (2) 

Transposing, etc., - 19x = - 38 ; (8) 

x = 2. 

^M X — Sx — lx — 6 /IN 

«*• -i 9~ = ~6- ^^^ 

aearing, 9x-27 -4x + 4 = 6x -30. (2) 

Transposing, etc., — x = — 7 ; (8) 

x = 7. 



FRACTIONAL EQUATIONS. 49 

aearing, 10flB + 60 = 6«~ 4« + 8. (2) 

Transposing, etc., 9 x = — 52 ; (3) 

X = - 6 J. 

QA a;— 1, a; — 8a; — 22 ^^v 

W. -^+"1 3-=8 ^^^ 

Clearing, 6x-6+3«-9-4«+8=8. (2) 

Transposing, etc., 6x = 16; (3) 

a; = 3. 

•- 1 — 2« 4 — 6« 18 /IN 

»^- -S i- = "42- ^'^ 

Clearing, 28- 56x-84+ 106x = -26. (2) 

Transposing, etc., 49 a; = 30 ; (3) 



(1) 



g + 8 a;-2 l_ 3g-6 
2 3 4 12 

Clearing, 6a;+ 18 -4« + 8-3 = 3a;-6. (2) 

Transposing, etc., — x = — 28 ; (8) 

a; = 28. 

89. 1^ + 4-8^ = 6. (1) 

Clearing, 62a;-26-|-672-33a;+56= 716. (2) 

Transposing, etc. , 19 x = 114 ; (8) 

a; = 6. 

^ 8a; -3 8a;-3 _16 27 + 4a; r.. 

4 3 3 9* ^ ^ 

Clearing, 27»-27 -36x + 86 = 180- 108 - Was. (2) 

Transposing, etc., 7 x = 63 ; (3) 

x = 9. 
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60. Let X represent his salary ; 

then ^ = the sum paid for board ; 

2x 

-^ = the sum paid for other expenses. 

KST H. B. ALG. — 4 



60 



KEY TO HIGH SCHOOL ALGEBRA. 



Therefore, 

Clearing, 
TransiKMuig, 



5 + ?^+ 280 
3 9 

32 + 2a; + 2520 

-4a; 

X 



= 05. 



9x. 

- 2620 ; 

630, bis salary. 



(1) 

(2) 
(8) 
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51. Lex X represent the number ; 
then, 4^60 --) = «- 70. 

200-i^ = a;-70. 



Clearing, 



1000-4a; = 6«-360; 
-9a; = -1360; 

X = 160, the number. 



58. Let X represent one part ; 

100 -a; 
100 -a; X 



then. 
Therefore, 
Clearing, 



4 3 

300-3a;-4a; 

-7a;: 

X 

100 -a; 
58. Let X represent the first ; 



the other part 
11. 

132; 
-168; 
24, one part ; 
76, other part. 



then. 
Therefore, 

Clearing, 



a; + 1 = the second. 



x.x 
2'^5 

80 a; + 12 a; 

7a; 

x 

x + 1 



x-h 1 . a; + l 

20x4-20 + 15a; + 16; 
35; 

5, the first ; 

6, the second. 



54. Let X represent A*s age now ; 
then. 



a; -6 or ^^-^:-i5 = B's age 6 years ago. 



Hence, 



2J ' 7 

3a; -15 



(1) 

(2) 
(3) 



(1) 

(2) 
(3) 



+ 6 = B's age now ; 



ADDITION AND SUBTRACTION OF FRACTIONS. 61 

also, ^L±l , or E^i? = B's age 1 year hence. 

If 13 "o J 

Hence, ^\t^ - 1 = B's age now. 

Therefore, E*ii - 1 = ^^"^^ -|- 5. (1) 

13 7 

Clearing, 63 a; + 63 - 91 = 39 a; - 196 + 466. (2) 

Transposing, etc. , 24 x = 288 ; (3) 

X = 12, A's age now ; 

66. Let X represent the smaller ; 
then, X + 20 = the larger. 

Hence, x+^^x ^^^ 

7 3 ^ ^ 

Clearing, 3 x + 60 = 7 x. (2) 

Transposing, etc., x = 15, the smaller; 

X + 20 = 36, the larger. 

66. Let X represent the number ; 

then, 33-?-^-:^ = 0. 

4 5 10 

Clearing, 660 - 6x - 4^ -- 2x = 0. 

Transposing, etc., x = 60. 

67. Let X represent the less ; 

then, X + 8 = the greater. 

Hence, ^Jl5 = 3. (1> 

X 

Clearing, x + 8 = 3x; (2) 

X = 4, the less ; 
X 4- 8 = 12, the greater. 

ADDITION AND SUBTRACTION OF FRACTIONS. 
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19. 



-2xy-x3 X _ y^-2xy-x^ . x^ _ yg-2xy 
7? — xy x — y x^ — xy x^ — xy x^ — xy' 

1 1 ^ 1 ^ x8h-x« x8-x« ^ 2x2-2 



2(x-l) 2(x-f 1) x2 2x2(x2-l) 2x2(x2-l) 2x2(x2-l) 
_ 2x^-1 

x2(x3 - ly 



62 KEY TO HIGH SCHOOL ALGEBRA. 

81 1 + g . l-g _ l + x^ . l~ae« _ 2 
'l + x + x* l-x + x^ i + x-i + x^l + xa + x* l+a^ + a5* 
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80 g x^ ■ X _ x+^+jifi-\-3(^ ' j feHx* ae--:^ __ 2x 

1-X 1-X2 l+X:* ^l/x* 1-X* 1-X* 1-X*' 

81 1 . 4 a 6ag _ x^-2ax+ag 4ax-4gg 6a« 



(x-a) (x— a)2 (x— a)' (x— a)« (x— a)« (x— a)« 

_ xg + 2ax-8a2 _ x^ + 2 ax - 8 a« 

(X - a)« x« - 3 ax2 + 3 a^x - a«* 

e2 S 5 2x-7 _ 12x^-3 10x«4-6x 2xg-7x _ 2x~3 

X 2x— 1 4x2—1 4x^— X 4x^— X 4x^— x 4x*— x 

33^ xHy^ x2 y8 _ x»-fx%+xyHy» x^ y» 

xy xy+y» x2+xy x^y+xy'^ x^+xy* x^+xy« 

_ x'y + xy^ _ j^ 

x^y + xy* 

M 3 6 _ 9x4-18 ■ 12X-12 _ 7x42 

* 2x2-2x 3x2+6x 6x(x2+x-2) 6x(x2+x-2) 2x(xH»-2) 
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»«-l x + 2 1-x x2-l x + 2 x-1 

_ xg-x-6 4x2-4 6x^15x4-10 _ 2x(6x+7) 

(x+2)(x2-l; (x+2)(x2-l) (x+2)(x»-l) x8+2x2-x-2* 

g + 1 . 1-a _ a8+l . -a»H-l_ 2 



88 ^ -r *■ I J^ ~ t* _ t* -r 1^ I 

*a2 + a + l a«-a + l a*-fa2 + la* + aa + l~a*H-a2+l 

89. _1 1 , 2y2 ^x2 + ya x* - y^ , 2y« ^ 4ya 

x2 — y3 x2-fy2 X* — y* x* — y* x* — y* x*— y* x* — y* 

4IJ g-ft 2 ga-Sftg ^ a-6 2 ag-3&« 

a2+a6 + 62 b-a a» + &» a^^ a6+ ft^'^'flj _ 5 a^ + ft* 

_ (g - 6)2(a« 4- &^) . 2Co« + &8)Ca2 + g&-f- 6^) . Ca2-36g)(o»-6») 

_ 4aM^^^W_+666 
as - 68 



ADDITION AND SUBTRACTION OF FRACTIONS, 63 . 

g*-y* g*-y* g*-y* 

_ g» + 2g8y~2gya-i-2y» 
g*-y* 

*»• (^-42)-(* + *-x-^)' 2-(« + 4) = -2-x; 

-4 Sx _ 4g~4 3gg + 6g ^ 3g-^ + 2g + 4 
aj + 2x-l g2 + g-2 g2^.3c-2 «2 + g--2 

Therefore, the result is ^^^"^^^"^^ -g-2= .^^""^^ -g+l. 

x2^.a;_2 x^ + x-2 

^ g+2 g-1 _ a:?+6g-f-8 g«-7g+6 



g2-9g+18 g2-|-g-12 x«-5x2-18g+72 g«-6aJ2-18g+72 

13g + 2 
x8_6g2- 18g-|-72' 

44. (m-t^]--(4m-^^-±^]; m-4m==-3w; 

4n-i) . 2n + 3j? _ 8n-2p 6n-f 9p _ Hi? -2n . 
3 2 6 6 6 ' 

Therefore, the entire answer is 'P — ^n _ 3 ^^ 

6 



45. 



47. 



48. 



g+1 ^ g-1 _ g8+l g8-l 2 



x^ + x-\-l ga-g + 1 x* + x2 + i a4 + g2^i iB* + a;» + l 

a + 2 g-f 1 _. g^ + 4 g + 4 _ gg + 2g-f 1 __ 2g + 3 

g*-2g-3 g« - g - 6 g8-7g-6 g8-7g-6 g8-7g-6 

3m 2m 



m2-6m-14 m2-3m-10 

3m2~16m 2m2- 14m 



(m - 7)(m - 6)(m + 2) (m - 7)(m - 6)(m + 2) 
m (m — 1) 



m«-10ma + llm + 70 



49. 



_J 9g-13-gg ^ g + 3 9g-13~g« _ (x - 4)« 

g + 2 a5» + 6g + 6 g'* + 6x4-6'*'g2 + 6x + 6 x2-f6x + 6* 



54 KEY TO HIGH SCHOOL ALGEBRA. 

'x2-y8a;«+y2 x*-y* x*-y* 

^ 2a;ay(y-l) 

jC* — y* 

(x~y)2a^ \x y/ (x - y)^ (x~y)2xy 

__ 4xgy^ _ 4xy 
(x-y)^ aja-2xy + y2' 

52 x2 H- X - 1 x« - X - 1 



2x^-x-3 3x2_a;-4 



(2x - 3)(x + l)(3a; - 4) (2x - 3)(x + l)(3x - 4) 

= -Jt±A x^-8x+ 1 
6a^- 11x2 ^6x+ 12* 
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58. , ^-^ + ^-^ + 



x2 + 4x-21 x2 + 2«-16 x"- 12X+36 

__ xH3x-10 -xg-6x4 -14 , 2x-6 



(x+7)(x-3)(x+5) (x-7)(x-3)(x+6) (x+7)(x-3)(x+6) 

-2 

x8 + 9x3-x~105' 

64. "^ + ^ + « 



2x8-6x2-4x+12 4x8H-2x2-8x-4 

2x2 -3x- 2 x2+3x-18 



4x*-10x8- 14x2-f 20xH- 12 4x*-10x8- Ux^-f 20x+ 12 

^ 3x^-20 

4x* - lOx* - 14x2 + 20x + 12* 

X + y x-y (x + y)2 x^ - y2 (x + y)^ 

x2~y2 x2^2xyH-y2 x2_2 ^y+yg a^+xy 

(x+i^)2(x-y) (x+y)2(x-y) (x4-y2)(x-y) (xH-y)2(x-y) 

. x2 — y2 _ 6 x2 + xy x(5x + y) 

(x + y)2(x - y) (x -I- y)2(x - y) x* + x2y - xy2 _ ys 



MULTIPLICATION OF FRACTIONS. 56 

MULTIPLICATION OF FRACTIONS. 
Page 121. 

18. ^H-y ^ g~y X oni^ _. ae+y ^ ac-y ^ x^zJl 
(x-y)^ (a;+y)2 x+y (x-y)(a;-y) (x+y)(x+y) a;-|-y 

1 



(«+y)* 

* x2_3a. 4x2 + 16x x2-3x 4(x2 + 4x) 2 *' 

gp xg - 11 X + 30 ^ x« - 3x _ (x - 6)(x - 6) ^ x(x - 3) ^ X - 6 
' xa- 6x+ 9 x2-6x (x-3)(x-3) x(x - 6) x-3* 

3j • xHx-2 ^ x«-13x4-42 _ (xH-2)(x-l) ^ (x-7)(x~6) _ (x-l)(x-6) 
xa-7x x2+2x x(x-7) x(x+2) x^ 

_ xg-7x4-6 
x» 

, xg+3x+2 ^ x2-7x+12 _ (x+2)(xH-l) ^ (x~4)(x-8) _ (x4-2)(x~4) 
x»-6x+6 xHx (x-3)(x~2) x(x+l) x(x-2) 

_ g^->2x-8 
x9-2x 



V 



-•„{ 



V x-y/ V x+y/ x-y x+y x-y x+y CX? 
_ xV 

W. fa + 2gUf9_2x\ 12C + 2X 12c-2x ^ 72ca-2xa ^> \^ 

V 3c; V 6c/ 3c 6c 9c» ^ . 

25. y^^ily±l^ y-2 - (y-i)(y-i) ,, y-2 

y«-4 y8H-9y + 10 (y-2)(y + 2) ya + 9y + 10 

-2y + i 



y« + llya-f 28y + 20 
(aa-a + l)fl4--+lU(a»--a + l)x^ + ^ + ^' = ^ + ^'-^V 

^ x« - 6x - 16 ^ xg - 8x + 15 ^ (x - 8)(x -f. 2) (x - 6) (x - 3) 
x2-f4x-21 x2 + 9x+14 (x + 7)(x-3) (xH-7)(x + 2) 

_. xg- 13x-f 40 
xa+ 14X + 49 



56 KEY TO HIGH SCHOOL ALGEBRA. 

\y J W^ y ^1 y ^y^ ^ 

gg g2H-x-2 ^ xH9x--36 ^ (g+2)(a;-l) ^^ (a;-3)(a;4-12) _ zg+lla?-12 
x2-3x x8+2x2 x(x-3) xa(x+2) x» 

DIVISION OF FRACTIONS. 
Page 123. 

0. ^^ ^ 10 xy _ 6xy ^ (g + x)(a-x) _ a-^-x 
' a — x a^ — x^ a — x 10 xy 2 

10 ^ <^^ + ^^ ^ X _ 2qx + a;2 ^ a — x __ 2a + x 

a^ — ofi a — x (a — x)(a=* + ax + «2) x ~a*4-ax + a5^ 

11 w^-n^ ^ 3m + n _ m^-n^ ^ 12 _ 2m^'-2n^ 

6 "^ 12 6 3m+w 3m + n 



12. ^2lJ?^(a + c)=(^-^H«-H^)x^L- = ^ 



c 



1+x 1+x a+cl+x 

18. q'-f4x + 4_^^^^ .^ a-^ + 4x + 4 ^^!_^ ag + 4x + 4 

(2 + c d-h c a + z ad + ac + dz -h cz 

14. 5(xH-y)%(^^yX 6(xH-y)(x+y) ^_l_^ 6(x + y ). 
X — y X — y x + y x — y 

16. «?LiiC^^(a-c)=2i±£^x^- = ^^^Jl^. 
o + c a + c a — c a^ _c2 

jg 3 an + cm ^ . g j. */2'\ -_ 3 an + cm 1 _ 3an + cm 

xa-y2 ' ^ -^yj- aj2-y2 x2 + y2~ x* - y* 

j,y 4ax + 46y . .^ ^v_ 4ax + 46y ^ 1 _ 4(ax + 6y) 

c3 + da ■ ^ ^ c2 + d=« a + 6 ac^ + ad^ + 6c3 + 6(P' 

18. 5xyH-5xg _^^.^^^. 6(xyH-xg) ^ 1 a^(y + g) 

a + n a + n 5(x + «) ax + nx + a« + n« 

19. -^ 1 ^^^ = ^ x^-1^ ^ 



x2-17x + 30 x-16 (x-15)(x-2) 1 x-2 

AQ g ,_ b a x(x + 1) _. ox 

' x2-5x-6 * x2 + x""(x-6)(a;+ 1) & ~6(x-6)' 

21 &^ +pagy . &2c + cxy _ p(b^ + xy) am^ _ ynp 

a^m am2 a'hn c(b^ + xy) ac 

22. 16.4-/'(^-^)'-a + 2cUl6x-^ = ^. 
V a y c2 c2 



DIVISION OF FRACTIONS. 67 

' a^ + ab-^i^ ' a + b a^ + ab + b'^ a-b 

34 g^ 4- &^ . q - & _ a^ + b^ ^ a + b _ a^-^b^ 
' g2 + 2g6 + 62 • g + 5 (^a + b)(^a + b) a-b a^-b^' 

26. «'^ + q6 + 62 ^ ga - g6 + 52 __ g8 + g6 + b^ ^ g~6 _ g^ - 68 
g + 6 g-6 g+6 g2-g6 + 62 g8 + 6»' 

a;-^-9 ^ aj-3 (a;-3)(a-|-3) (a;-4)(a+2) x2_a;-12' 
g2-3g+2 . g2-.l 
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39^ (a; -f y)^ - g^ . g 4- y + g ^ (x 4- y 4- g)(g + y - g) ^^ g - y 4- X 
' «^ - (« - y)* * g - y + X (g + X - y)(g - x.+ y) g + « + y 



_.Xjf^j--^ 

g + y — X 



jQ ofi-^ . (g»-y»)(x + y) ^ (x8~y8)Cx8 + y«) ai2-y2 

a4__y4-^ a.2-y2 (x2-ya)(x2 + ya) (x»-y«)(x + y) 

_ x2 — xy + y' 



_ x2 — xy + 
x2 + y2 



\g'+l* a+i;*g2-g + l 

_ (g2-l)Cg2 + l) g+1 g2-g+J 

82. / ^^--7w- 18 , w2~6m - 14 \ an + a 
Vn2~lln+18 ■ n2-8w-9 y ■ 6»-12 

_ (w - 9)(m + 2) ^ (n - 9)Cn + D ^ 6(n - 2) _ 6(m-9} 
(n-9)(n-2) (m-7)(mH-2) g(n+l) g(w - 7)' 
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x+ y-^ x2y + y 
14 ^ + xy ^ 1 + xy _ x2y + y 1 + xy _ y(x2 + 1) __ 

^_ Xy~x2 1 + X2 1 + Xy 1 + X2 ~ 1 + X2 ~ ^' 

1 + xy 1 + xy 
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g- 6 _ q^-24 a + 5 _ g + S 

"• ^ r. . 1 ~ g-6 ^ ga _ 24 ~ a~Z~6' 

u — O -J 

a-l-6 
16. -i__3x-l 3x-l^,3^__i._2_^6x-2 ^L^^^H? 
«+l ^.« «.i« 2x+a; 2a;+x x+l 3x 

X-f-— XH — 

2 2 

12x 6x2 + 4x-2 2 + 8x-6x2 



3x(x+l) 3x(x+l) 3x(x-|-l) 

17 1 — ^ = 1 — ^ — ^ "^ ^ "^ ^ _ 1 
1~ 

a 



l-i-i « + l « + l « + l 



18 1 3^ 1 3^ 1 X q^ + 1 ^ g' + 1 , 

g + i «'+^ 

g 

a? + y I y 

19. y x + y ^ a;^ + 2xy + 2y2 ^ xy ^ x(xg + 2 xy -f 2 y^) 
1^1 y(a5 + y) x + y x'^ + 2xy + y2 

X y 

U <»JU a] _h-^ g^ _ g* - 6* 6 + g g^ - gft* + a^6 - &» 

^ 6-g •" 2g " g^ft^ ^ 2g " 2g«6^ 

6 + g 6 + g 

3x-2 + i 
g- x_ 3x3-2x4-l X _ 3xg-2x4-l 

3x^1 ~ X ^3x-l~ 3x-l 

X 

22. 1 + 5 =i4._£_ = l+c_:LC^^i+c. 

"^l-c 1-c 

REVIEW OF FRACTIONS. 
Page 125. 

1. The highest common divisor of the numerator and denominator is 
«2 — 3x + 2. Dividing the, terms of the fraction by this quantity, we 

have ?^^. 
x + 1 

2. The highest common divisor of the numerator and denominator is 
m^ + 2 m + 3. Dividing the terms of the fraction by this quantity, we 

have ??Lzl1. 
m + 1 
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8. Dividing both terms of fraction by a; - 1, the H. C. D. of numerator 
and denominator, we have - ~ ^ " ^-^ . 

4. Dividing both terms of the fraction by a^ + a + 1, H. C. D. of 

numerator and denominator, we have - — -- 

a + 2 

6. Dividing both terms of fraction by c + 3, H. C. D. of numerator and 

denominator, we have — ^ "*" 

c2-6c + 8 

6. The highest common divisor of the numerator and denominator is 
« + 1. Dividing the terms of the fraction by this quantity, we have 

4a;2-7x-l 

7. The highest common divisor of the numerator and denominator is 
a — 2. Dividing the terms of the fraction by this quantity, we have 

g^ - 6 g + 6 
Sa^-Sa * 

8. Dividing both terms of fraction by a;^ + 2 a; -j- 1, H. C. D. of numer- 

y I 1 

ator and denominator, we have -^— i^ — 

' 3a; -7 

9. Dividing both terms of fraction by 2 a; — 1, H. C. D. of numerator 

and denominator, we have ^^^-^ — 

a;8 + x+l 

10. Dividing both terms of fraction by g + 1, H. C. D. of numerator 
and denominator, we have — ^^-^ — ^^^-^ — 

11. The denominator of the second fraction may be changed to a; — 1, 

by multiplying the terms of the fraction by — 1. It becomes — ^^, or 

H — , and the example may be written : 

X — 1 

X +^+ a;2 



X+1 X — 1 x^^l 

The lowest common denominator of the fractions is a;^ — 1, and the frac- 
tions, when reduced, become : 

x^-x . x^-\-x , a;2 _ 3x2 



xa - 1 x2 _ 1 x2 - 1 a;2 _ 1 
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IS. Tbe denominator of the third fraction may be changed to 4 — a^ 
by moltiplying the tenns of the fraction by — 1. It becomes — — ^^^, 

4 — 05* 

and the example may be written : 

3 4-2g 2-3z z»-16z 
2-x 2 + x 4-x2 * 

The lowest common denominator of the fraction is 4 — oe^, and the frac- 
tions, when reduced, become : 

6+7g4-2a;?» 4-8x + 3a:a g^-16z _ 2-x _ 1 
4-a^ 4-«2 "'■4-x^ 4-ai*2 + fl5 

18. By multiplying the terms of the second fraction by — 1, the fraction 

becomes -\ ^^ ^ or , and the fractions may be 

(« - y){x -z) (X - y){x - z) 

expressed as follows: 



(x-y)(y-«) {x-y)(fl5--«) {x-z){x-y) 

It will be observed that the second and third fractions are the same 

1 



with opposite signs ; hence the value of the expression is 



(«-y)(y-0 



14. It will be observed that the lowest common denominator of the given 
fractions will be ahc{a — b)(a~ c)(b - c), if the signs of the quantities 
in the denominators can be changed. Since they can be changed by 
multiplying the terms of the fractions by — 1, we multiply the terms of 
the second fraction by — 1, obtaining : 

+ ^ , or I 

6(a - 6) (6 - cy h(a - b)(b - c) 

Multiplying the terms of the third fraction by - 1, we have 

+ — ^ 

c{a — c)(c — 6) 
Multiplying this result again by — 1, we have 

+ I 

c(a — c) (6 — c) 
The fractions may now be expressed as follows : 
1 1 



+ 



a(^a — 6) (a — c) &(a — 6) (6 — c) c(^a — c) (6 — c) 
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Reducing them to equivalent fractions having a common denominator, 
we have the following : 

bcCb — c) acja — c) 

dbc(a — 6) (a — c) (b — c) a6c(a — 6) (a — c) (6 ~ c) 

abCa-b) _ b^c-bc^-a^c+ac^-{-a^b-ab^ _ 1 

a6c(a-6)(a~c)(6-c) abc(b^c-bc^-a^c+ac^-\-a:^b-ab^) abc 

15. 1 I g + y _ x~-y + a?+y _ 2a? . 
a;-y 35 — y x — y* 

I x-y _ x-\-y-x-\-y __ 2y . 2a; ^ 2y _ 4xy 
x + y x + y x + y'x — y x + y x^— ^ 

16. x-y+^'+ y '= ^'^y'+^'+y' =^^» 

a; + y x + y x + y 

Since the factors are alike, the product is 



xa + 2xy+y« 



17 1-14. 1 - g^ - q + 1 . 

a2 + i + «x??^i4±i = ^^^t«^=a» + l+JL 



18 q + l a-l _ a^ + 2q + l q^-2a + l _ 4a 
,'a-la + l a^-l a^-l a2_i 

4a . a; _ 4a ^ a — 1 _ 4a 



a^ — 1 a — 1 a^ — 1 x ax + x 



19. H-£zl1 = ^±1±^^ = _!«_; 
x + 1 a; + l x + 1 

2x x-^ = -^^, the dividend simplified. 



x-1 a + l a;2-l^ 

1 X- l __ a; + l -x+ ! _. 2 . 
x + 1 x+1 x + l' 

1 J x + 1 _ X — l + x+l _ 2x 

X— 1 X — 1 X — 1* 

^ X -^ = -4^^ the divisor simplified. 



x+1 x-1 x2~l 
4xg . 4x _ 

a;3-l • x2-l 
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a — x a-\-x-\'a — x 2a 



1 + 



a + z a + x a + x 2a a 



^ a — x a-k- X — a-\-x 2x 2x x; 
a-\-x a + x a + x 

^ a*-aJ* o' + a^+a^-x* 2a« 



O' + aJ* a« + x* a« + x« 2rf» d« 



l_«izL^ g^ -f ag^ - q^ + 3c^ 2x^ 2x« **' 
a'i + aJ* a^ + aja a« + ** 

a , rf* a ^ aJ* x 
X a^ X o^ a 



g-1 2a-7 _ 20-5a . 3a 3_ 3a-12 . 20-5a 4 

6 2 6 ' 4 4 ' 6 3a-12 



1 ?-— =1 '^ = l-(l-x)=x. 

1 L. ^ ^ 

1 —1 'x — 1 

X 

4 ^ _ 4 _ 4 ^ 4(5x + 4) 

2 , 4 ^ , 4 ^ j 4x+16 9x+20' 

J _4_ 1+-*^ ^* + * 

1+^ x+4 

X 

94 xg+y« xg-yg _ 4xV^ . x+y x-y_ 4xy . 4xV ^ xg-ya _ xy 
aJ^-ys x2+y2 x*-y** x-y x+y x2-y2' x*-y* 4xy x^+ya' 
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85. a^ + xj, + i^+^±l!! = J^; 

X-y x-y . 

^ (x2+2y)2 ^_ x8-xyg-x*-4xgy-4x« . 
x2 - y2 x'-* - y2 ' 

2x8 ^^ x^-yg 2xg(x + y) 

X — y X* — xy*-* — X* — 4 xy^ — 4x2 x* — xy^ — x* — 4 x^y — 4 x* 

x2 + 2x 3x2-1 10x2 -3x- 2 



x2-8x+12 3x2-20x+12 (x - 6)(x - 2)(3x - 2)' 

3 1 ^ 17 . 

3x2-8x + 4 x2 + 3x-10 (x + 6)(x-2)(3x-2)' 

10x2-3x-2 , (x+6)(x-2)(3x-2) _ 10x8+47x2-17x-10 
(x-6)(x-2)(3x-2) 17 ^ 17(x-6) 
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1 _i_ g~c 

I H « / 

«- a-^ c 2a a + c a, 

•7. = ; X — jr = — > 

1 _ <^ ~" <^ a -{■ c 2c c 

a-\- c 

a« + c» 2 a» a« + c« a" o «^ 



^ _ a^-c2~a2 + ca 2c^ c^'c d 



x-b 



a2 + (52 

3a; -15 
a; + 3 _ x^-6x 1 __ a^-^x 
x-l ~ « + 3 ^a;-l~(a; + 3)(a;-l)' 

2jZ-L-?.?jL? fig _ 16gg + 46a; . 

1_1 ~ x-l ^x-6"(a;-6)(a;-l)' 

5 X 

x(x-&) 15a;(g-f3) _ 16g« 

(x + 3)(x-l) (x-6)(x-l) ix-l/ 

ya aj2 
_. ag* + y* . 2y* ^ g* + y* _.2y» 

«y ' «* + y* «y « 

80 g^y^ yi= -tf* . y*-a;* 2!gy-2ya ^ y*-g* 2xy'^-2^ 

(x-yy+2xy ^ x^+y'^' ^ y^ t ^ 

g*-2gyS^2yo . - y* ^ y* - a;* - 2gj/6 + 2y<^ 

' a;2 + y2 y6 



_ ag* + 2gyS-y* — 2 

xV + y* 

a-\-h ah ah 

(a«-62) (2 a2 - 2 ah) x -— ^^^ = ^. 

^ '^ ^ ^{a^-h^)(a-h) 2 



a-1 6+1 1 
a he 


— hc—ac — ah ahc 


— ah — hc — ac 


ah 


ahc "^ a2 - 62 - 


a^ - 62 ' 



89 

6c ac 
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^ x^^x-L= ^ 



a + 5 a^h hc~'c{a^-h^y 
^al)^lfc-ac . b b^ _ ab-bc^-ac^- abc 

a^^b^ ^c{a + b) c{a^-b^) c(a2 - ft^) 

33 ga 4- 4a; •- 12 a;(y + 5) ^ x{x - 2) . 
• y2 + 2y-16 y{x + Q) yiy-sy 

a; 2-i4a; + 24 ^ y(y -^3) ^ y(x-l2) 
V + 9y - 36 x(x - 2) x{y + 12)* 
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^' a + b a^ + b^ a« + 62 

a_5 (a-6)(a*-a86+a26a_a684.54) (a-6)3 



l + a + a2 i-a + a2 l + a^ + a*' 



2 2 4 

X - = 



l + a^ + o* a a(H-aa + <i*)' 

1 . 4 ^. a(l + a^ + a') ^ a + cfl + €fi 

' a(l + a2 + a*) 4 4 

86 1 I g ^ 2a;~-2 . a;g-3x-44-x8 ^ 2x-2 _ 2C4-g) . 
X--2 x-2' a;2 + x-2 l-x^ a.«2 1-x' 

2x-8 2x 32-14x 



X— 1 X — 4 x^ — 6x4-4 

87 ^~2 , X — 3 __ X _. 2x— 8 . 

*xa-4x-2 x + 2~x2-4' 

2x-8 xg-4 6x _ 6x(x-4) 
x2_4 2 X2-36 x2-36 

33 a + x __ 2a a^ — «• 



89. 



X a 4- X x(a^ — x^) 

_ g8 - qx2 4- q^ - x8 2ogx - 2qxg ■ ggg - a^ 
x(a2 - x2) x(a2 - x2) x(a2 - ««) 

__ qx2 — nfi __ x2(a — x) __ x 
"«(«« - x2) "x(a2 - x2) ~ a 4- X 

xy S(x^ + y^) iX''y)\x + yy x-y 
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x^ — y^ xfi — '^ sfi — jfi 

sfi- 



M^ ax c , qag(3c — ax) 

' ax-^ c ax — c a^sc^ _ c'2 

_ g^'^ — gcag acx + c^ . 3 gca? -- g^^ _ acx — c' _ c 

-g 3g+x w « _. x(3g +g) . (3g+g)(g+3g) g(x--3ji) _ g(3g+g) 
' x-Sa a g(x— 3g)' (x— 3g)(g— 3x) x(3g-}-x) x(a— 3x) 



48. ^ l^ g-ft . g^ - &^ ^ g« + 5^ - g 6 



47. 



ab 



a ab * a^ + b^ b a — b 

^ (a-b)(a + b) ^ a^-\-b^-ab ^ ^^ = g. 
(g + 6Xg2 _ a^> + 60 ^ « - ^ 

44 1 - g^ I 1 - g _ 2(1 - g) 1 + g 1 - fl^ 

l-a^'^l^a + a^ (1 - g8)(l - g + g2) ' 1 + g + g* 1 + g» 

2g8Cl + g ) . 2(1 -g) ^ (l + g»)(l+g+gO 

(l + g8)(H-g+g2)' (l-g8)(l-g+g2) 2g8(H-g) 

_. 2(1 -g) ^^ (l + g)Cl-g4-qO(l + g4-g0 ^1 

(l-g)(l+a+gO(l-«+g'^) 2g8(l + g) g8* 

^ (g+a;)g-yg ^ g _ (a-\-x-\-y)(a+x-y) ^ g 

g2+gx-gy (a-\-yy-x^ g(g+x-y) (g+y+x)(g+y-x) 

* a4-y-«* x(ja-x-y) a + y-x x(g -x + y)(g -x-y) 

^ (g-5)(g + 6) ^ b(a - b) ^^ b(a -{- b) ^l 
ab^ (g + 6)(g + 6) (g-6)(g-6) ax 



X g«-x» g«-2g2x-x» g8 - x« _ 2 gx^ - 2 g^x. 



g + xg8 + x8 g8 + x8 g^ + x^ g« + x8 

a + x gg + g' ^ g2 + 2gx4- x« , al±^ ^ 2g2 + 2gx4- 2a^ . 
a_x g«-x2 g^-x2 g2 - x^ g2 - x^ 

2gxg-2ggx g^-x^ _ 2gx(x-g) ^^ (g+x)(g-x) 

g»+x8 2(g2+gx+«2) .(g+«)(a2-aK+x2) 2(g2+ga;+x2) 

_ gx(2gx - x' - g^) 
g* + g^x^ + X* 

KBT H. S. ALO. — 6 
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SIMPLE EQUATIONS. 
Page 130. 

1. Clearing, 8aj- a; - 2 =6x + 6. (1) 

Transposing, etc., x = 8. (2) 

a. Clearing, 18a; - 18x - 24 = 2a; + 3x- 88. (1) 

Transposing, etc., 5x = 12 ; (2) 

whence, « = 2f . (3) 

8. aearing, 12a; - 16 + 8 = 4aj- 6 + 2a8. (1) 

Transposing, etc. , 6 x = 3 ; (2) 

< 

whence, ac = J. (3) 

4. Clearing, 24a; -72-3a;- 6 = 8a^ (1) 

Transposing, etc., 13x = 78 ; (2) 

whence, a: = 6. (3) 

6. Clearing, 16 a; = 9 - 6 + 2«. (1) 

Transposing, etc., 13 x = 3 ; (2) 

whence, * = A* (^) 

6. Clearing, 11 a; - 33a; = 3a;- 3 -297. (1) 
Transposing, etc., 25 a; = 300 ; (2) 

whence, x = 12. (8) 

7. Clearing, 46a;- 7x - 21 = 70x - 736. (1) 
Transposing, etc., 32 x = 714 ; (2) 

whence, x = 22^^. (3) 

8. Clearing, €tx—b-{-ac = x + ac, (X) 
Transposing, etc., ax — x = 6 ; (2) 

or, (a - l)x = 6 ; (3) 

whence, x = — ^- (4) 

a— 1 

• 

9. Clearing, 4ax-6a + 2 6x = 1. (1) 
Transposing, etc., 4 ox + 2 6x = 1 + 6 a ; (2) 

or, (4a + 2 6)x=l + 6a; (3) 

whence, x= ^ + ^^ . (4) 

4a + 26 
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10. Clearing, dx — abd = ac — euJx. (1) 
Transposing, etc. , dx + adx = oc + abd ; (2) 

or, (d + ad)x = ac + abd ; (3) 

Whence. x = ^1±J^. (4) 

d + ad ^^ 

11. Clearing, Osc - 16 - 72 = 8 - 4« - 6 «; (1) 
Transposing, etc., 19x = 95; (2) 

whence, « = 6. (8) 

15. Clearing, ax + x- ax + x = a% — b, (1) 
Uniting, etc., 2x = a^b-'b ; (2) 

whence, x = ^'^ "" ^ (3) 

18. Simplifying terms, x + a = ^ (1) 

Transposing, etc., jb = — — • (2) 

4 

14. Clearing, 24 -24x = 3x + 24 -4x*24. (1) 

Transposing, etc. , 23 x = 24 ; (2) 

whence, x = 1^. (3) 

16. Clearing, 24a; + 456 = 6a + 1806. (1) 
Transposing, etc., 24 x = 6 a + 135 6 ; (2) 

whence, x = §^L±i?§5. (3) 

24 ^ ^ 

16. Clearing, c^'-acx-<fic^+a*c= a^c-a*-aex. (1) 
Transposing, etc., <Ac = a'^c^ — aH +a*c — <ifl. (2) 
Factoring, c^x =a^(c - a) + a^ic - a). (3) 
Uniting terms, c^x = (a^c + a^) (c - o). (4) 
Factoring, d»x = a2(c + 1) (c - a) ; (5) 

whence, x = «'(<^ + 1)(<^- «). (6) 

17. Clearing, 6x- 24 + 4x = 360 -6x- 102. (1) 
Transposing, etc., 16 x = 192 ; (2) 

whence, x = 12. (3) 

18. Clearing, 30-3x- 4 = 6x- 10. (1) 
Transposing, etc., 9x = 36; (2) 

whence x = 4. (3) 
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19. Simplifying, 9+15a;-6+^ = 27. (1) ' 
Transpoging, etc., 12x = 24; (2) 

whence, x = 2. (3) 

20. Clearing, 30a; - lOx + 20 H- 6x - 24 = 210 + 5x - 26. (1) 
Transposing, etc., 21 a; = 189 ; (2) 

whence, a; = 9. (3) 

21. Clearing, 3a;2-7x-3a;2+15x = 6a;- 14. (1) 
Transposing, etc., 2 x = — 14 ; (2) 

whence, x = — 7. (3) 

22. It will be observed that the least common denominator of the first 
two fractions is x^ — 1 , and that the denominator of the fraction in the 
second member is 1 — x^, which are the same quantities with opposite 
signs. In such cases the denominators may be made the same by multi- 
plying the terms of the fractions by — 1. Multiplying the terms of the 
fraction in the second member by — 1, and clearing of fractions, we have 

3x-3-x2-2x-l=-x2; (1) 

whence, x = 4. (2) 

23. Clearing, 

2x*+2x«-9x«+12 = 2x*+2x«-23x2+7x+12. (1) 

> 

Transposing, etc., 14 x^ = 7 x ; (2) 

whence, x = J. (3) 

Page 131. 

24. Clearing, 24 + 27x - 27 - 36x + 48 = 216 - 108- 16x. (1) 
Transposing, etc., 7 x = 63 ; (2) 

whence, x = 9. ' (3) 

26. The first fraction is equal to ^-\ Hence, the first member 

4 36 



reduces to — , or -• 
36 9 


\ 


Clearing, 26 x - 20 = 36 x - 108 ; 


(1) 


whence, x = 8. 


(2) 


26. The complex fraction in the second member reduces to - - 


4x-9 
18 


Clearing, 36x+144+45x-720=16x-20x-f 46-796 ; 


(1) 


whence, x = - 2 j^y. 


(2) 
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27. Clearing,^«fc2 _. a2a. _,^^^a. + a'26 + a62 + 6x2 -- 62a; i C^fe^ 

= ai^—^x — OCX 4- a6c4- 6«'^ -^)i^— bcx ^^Ji^-"^) 

Transposing, etc., acx + 6ca; — a%c — 62a; = 2 a6c — a-6'— a62 ; (2) 

factoring, c{a + 6)x - (a2 + 62)a; = a6(2 c - a - 6) ; (3) 

^^ whence, ^ a6(2c-a-6) , ,4^ 

c(a + 6) - (o'^ + &2) 

j^ ^ 28. The first fraction in the first member is equal to - - + — , and the 




(^ 



2x 
5 

^ Therefore, simplifying before clearing of fractions, we have 



. ^<r second member is equal to — + 3. 







13_9a; + 16 
16 6a; -26 


(1) 


Clearing, 




66x- 326 = 136 a; 


+ 226; 


(2) 


whence, 

1 




a; = -7f 




(3) 


29. Clearing, 










ax-i-bx — a2 — 


ab- 


aa; — a2 + 6x + a6 = 2 ax. 




(1) 


- Transposing, etc. 


1 


2 6x - 2 ax = 2 a2 ; 




(2!) 


whence. 




a2 
6 — CI 


-• 


(8) 


81. Substituting 


y for 


X 4- 6, we have 




(1) 


Clearing, 




12y-9y = 4y- 


72; 


(2) 


whence. 




y = 72. 




(3) 


And, 




X + 6 = 72 ; 




(4) 


whence. 




x = 66. 




(6) 


82. Substituting 


y for 


X — 7, we have 




(1) 


Clearing, etc., 




y = l. 




(2) 


And, 




x-^7 = l; 




(3) 


whence. 




x = 8. 




(4) 


38. Substituting 


y for 


X + 4, we have 

§y^y 3y_23 
2 4 6 2 




(1) 
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Qlearinff, etc., y = 10. (2) 

• And, x + 4 = 10; (3) 

whence, as = 6. (4) 

84. Substituting ^ for a; — 3, we have 

Clearing, etc., V = If • (2) 

And, aj-3 = lf; (3) 

whence, x = 4f . (4) ^ 
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86. The first fraction of the first member is equal to 7 — a;, whence, 
simplifying, we have . 

^ ^ 2(2a; + 3) ^ 5a; + 1 . 



9 " 4 


K'-J 


Clearing, 36-36x-16a;-24--46x-9. 


(2) 


Transposing, etc., 05 — 3. 


(S) 


86. Clearing, 6x - 24 - 9a; + 15 = 48 - 4x + 8. 


(1; 


Transposing, etc., x = 65. 


(2) 


87. The equation may be expressed : 




4a; 3 7a;- 20 _ 8a; . 19^ 
9 9 6a; -12 18 18 


(1) 


Simplifying, 7 a; - 29 ^ 13 
^ ^ ^' 5a; -12 18 


(2) 


Clearing, 126 a; - 522 = 65 a; - 156 ; 


(8) 


whence, a; = 6. 




88. The equation may be expressed : 




9a; 5 8a;-7_36a; 15 41 
14 14 6a; + 2 56 56 56 


(1) 


Stopllfylng. l:~^l = u- 


(2) 


Clearing, 112 a; - 98 = 54 a; + 18 ; 


(8) 


whence, x = 2. 
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89. The equation may be expressed : 

(1) 





6x 7 
16 16 


2a;-2_2a; 1 
7x-6 6 6 


Simplifying, 






2a;-2 4 
7 a; - 6 - 16 


Clearing, 






80aj-30 = 24x-24; 


whence, 






a; = 3. 


40. The equation may be 


expressed: 




6x 
16 


1 
16" 


2a;-4 2x 1 
7x-16 6 6 


Simplifying, 






2fl;-4 4 
7a;- 16 16 


Clearing, 






80x-60 = 28aj-64; 


whence, 






a; = -2. 



Clearing, . -x = 6a;-78; (3) 

whence. 



X 

6 


— X — 


78 
6' 


— X 


= 6x 


-78; 


X 


= 13. 





(2) 
(3) 



(1) 

(2) 
(8) 



41. The equation may be written : 

6x , 13 3x + 6 __ 2» ^jv 

16 16 6x- 26 6* ^^ 

simplifying, 1^^.= '^ <^> 

Clearing, 46 x + 76 = 66 a; - 826, (3) 

whence, x = 20. 

42. Dividing numerator by denominator in first two fractions : 

simplifying, irT2 = 3i- <") 

Clearing, ' 8«- «( = 12x- 144; (3) 

whence, x = 22. 

43. The equation may be expressed : 

4 4 6 6 2 2 ^^ 

Simplifying, - ? = a; - ^. (2) 
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44. Clearing, 8aj- 20 - 3a; + 9 = 12«- 24 - 6x + 6. (1) 

Transposing, etc., x = 7. (2) 

46. Clearing, 6 x - 20 x + 140 = 130 - 16 x. (1) 

Transposing, etc., x = — 10. (2) 

46. Clearing, 3x - 6x + 22 = 24x - 20x- 13. (1) 
Transposing, etc., x = 6. (2) 

47. The fraction in the second member of the equation is equal to 

27 
9 — . Transposing and uniting terms, we have 

I*i§ = 21-^^. (1) 

3x-l 3x-l ^ "^ 

Clearing, etc., x = l» (2) 

48. Clearing, 27x-27-36x-f 48=192-108-16x. (1) 
Transposing, etc., x = 9. (2) 
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49. Clearing, 12 x+96 -11+3 x=180x- 1654-39+3 x-42+4x. (1) 
Transposing, etc., 172 x = 1720 ; (2) 

whence, x = 10. (3) 

50. The equation may be expressed : 

4x . 3 8x . 19 7X-29 



Simplifying, 

Clearing, 
whence, 

51. The equation may be expressed : 

a , £_^_, _x__ X ___6 _ft x^ /"IN 

.6 62 a2 a26 a^ a^ h h'^' ^^ 

Simplifying,' 4=^_2a. (2) 

Clearing, x = 6x - 2 a^ ; (8) 

whence, x = . 

6-1 



9 ■ 9 18 ' 18 6x-l^ 


V*.' 


7x-29 13 
5x-12 18' 


(2) 


126x-622 = 66x-166; 


(8) 


x = 6. 
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63. Clearing, ah^ + 6% + ahx + hx^ - ab^ - abc = o'c + bx^. (1) 
Transposing, etc., abx + b^x = a^c + a6c. (2) 
Factoring, 6(o + 6)* = ac(^a + 6) ; (3) 

whence, « = --• (4) 

58. ^he equation may be expressed : 

8 12 4 8 ^ ^ 

Simplifying, ^ = 5; (2) 

whence, x = 2. 

64. The equation may be expressed : 

?__4_^___L 3£^^__x 6 ,1^ 

6 6 30 10 4 4 6 ^ 

Simplifying. ^ = |; (2) 

whence, x = 12. 

66. The equation may be written : 

M_l^_l_l£+6a: -8 = 12^ + 5?. (1). 

16 16 3 6 16 

Simplifying, 6 x - 4 x = 12 ; (2) 

whence, x = 6. 

66. Clearing, y2 + 2y + 1 - ^ + 2?/ - 1 =3y + 3. 
Transposing, etc.*, y = ^* 

67. Clearing, 3 X + 18 + 7 X - 28 = 80. (1) 
Transposing, etc., 10 x = 90 ; (2) 

x = 9. 



68. The equation may be expressed : 



x + 


2 
3" 


6x-3 3x 2x 101 
x + 4 6 6 24 


Simplifying, 




6x- 3^117 
x+4 24 


Clearing, 




144x-72 = 117x + 468; 


whence. 




x = 20. 



(2) 
(8) 
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59. Clearing, 4V;« - 20x + 2aj2 + 6aj - 605^ + I2x + 90 = x + 3. 
Transposing, etc., — 3a5 = — 87 ; (1) 

aj = 29. (2) 

60. Clearing, 6c(x - 1) + ac(x - 1) + ab(x - 1) = 0. (1) 

(6c+ac + a6)(x-l)=0; (2) 

(x-l) = 0; 
x= 1. 

61. (aa - h^)y = a^ + 2 a6 + 6«. (1) 
Dividing by (a + 6), (a - 6)y = a + 6; (2) 

,, _ g + 6 



(« _ a)2 - (X - 6)2 = (a - 6)2. (1) 

Factoring, (x — a + x — 6)(x — a — x + 6) = (a - 6) (a — 6); (2) 

or, (2x-a-6)(6-a) = (a-6)(a-6); ' (3) 

dividing by (6 — a), 2 x — a — 6 = 6 — a ; (4) 

whence, 2 x = 2 & ; 

x = 6. 

68. The equation may be written : 

ab^ - az^ _ «^ _ eg _ _ 2« _ 8a ^ jx 

c;s C2; c c 

Simplifying, - «?? _ c^j = _ 2£±8a. ^g) 

c;? c 

Clearing, — cwj — c^* = — 2 « — 8 a. (8) 

Transposing, etc., (a + c* — 2)z = 8 a ; « = ^^ — -• (4) 

g^ _J 2 win __ X ^jv 

«! + n («i + n)« (to + n)*' 

Clearing, wi^ + 2 mn + n^ - 2 mn = (m + n)x. (2) 

Transposing, etc., x = ^^'^^' » ' (3) 

til + w 
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66. The equation may be written : 





ax 
b 


2 
3" 


ax , a _ax 2^ 
26 26 6 3* 


(1) 


Simplifying, 






ax_ a , 
26 26' 


(2) 


Clearing, 






2 abx = 2 a6 ; 


(8) 


whence, 






x=l. 





66. Clearing, ax+6x— 2 a— ax+2 6+6a; = c + ad + 6d. (1) 
Transposing, etc., 2 6a; = c+od+6d+2a-26 ; (2) 

whence, ^^c+ad+6d+2a-26. ^g^ 

26 

67. Clearuig, 4x-4a6-106«+3aj-362 = 7aH22a6-6aj+6aa. (1) 
Transposing, etc., 13a; = 13a2+26a6+136a; (2) 

whence, as = a* + 2 a6 + 6«. (3) 

SIMPLE EQUATIONS- PROBLEMS. 

68. Let X represent the number ; 

then, x + |-60 = 66-«. (1) 

Clearing, etc., x = 50. (2) 

69. Let X represent the less number ; 
then, X + 8 will represent the greater ; 

and, ?i? = 3. (1) 

X 

Clearing, etc., x = 4 ; (2) 

and, X + 8 = 12. (3) 

70. Let X represent his property ; 

then, ? + ? + ^ + 600 = x. (1) 

Clearing, etc., x = 2400 dollan. (2) 

71. Let X represent one number ; 
then, 70 — X will represent the other ; 

«nd, ^^ = 2. (1) 

Clearing, etc., x = 47, and 70 — x = 23. (2) 



76 
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72. Let X represent the number of gallons ; 

then, 

Clearing, etc., x = 75 gallons. 



5 3 



(1) 
(2) 
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74. Let X represent the number of days it will take both to do it ; 



then, 



- = the part both can do in 1 day ; 

X 

i = the part A can do in 1 day ; 
^ = the part B can do in 1 day. 



9 10 «' 



Therefore, 

whence, x = m days. 

75. Let X represent the number of days it will take all to do it; 



then. 



- = the part all can do in 1 day ; 

X 

i = the part A can do in 1 day ; 
I = the part B can do in 1 day ; 
^ = the part C can do in 1 day. 



Therefore, 
whence, 



6^7^9 X* 



x = 2^g days. 



76. Let X represent the time in which both can All it ; 



then. 



Therefore, 
whence. 



- = the part both can fill in 1 hour ; 

X 

i = the part one can fill in 1 hour ; 

i = the part the other can fill in 1 hour. 

8^9 x' 

X = 4j*j hours. 



(1) 

(2) 



(1) 
(2) 



(1) 
(2) 



77. Let X represent the time required to fill it, when both are running ; 



then. 



Therefore, 
whence. 



- = the part filled per hour when both are running ; 

X 

ji = the part 1st pipe can fill per hour ; 

\ = the part 2d pipe can empty per hour. 

1_1_1. 
3 4 a;' 

flc = 12 hours. 



(1) 

(2) 



SIMPLE EQUATIONS — PROBLEMS. 



77 



78. Let X represent the weight of the body ; 



then, 

and, 

whence. 
Therefore, 



X 



- + 9 = weight of head ; 



x = -+ 18; 

a; = 36. 
36 + 27 + 9 = 72 pounds, the weight of fish. 



79. Let X represent the number in the detachment ; 



then, 



2x 

— = the number on duty ; 

3 

- = the number sick ; 
8 

— = the number absent on leave. 
24 



Therefore, 
whence. 



3 8 24 



X = 2280 soldiers in detachment. 

r 



81. Let 
then. 
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10 X represent B^s share ; 
8 X will represent A's share ; 
18 a; will represent C's share ; 
13 x ^jflpepresent D^s share. 
Therefore, 10a;+8x+18:^U3a; = 392 A. ; 
whence, x = S; 

and, 10x = 80A.; 8x = 64A.; 18x = 144 A.; 13x = 104 A. 



82. Let 6 X represent the quantity of com ; 
then, 4x = the quantity of oats ; 

2 X = the quantity of rye. 

Therefore, 6x + 4x + 2a; = 300; 

whence, x = 26 ; 

and, 6x = 150bu. ; 4x = 100bu. ; 2x = G0bu. 

. 88. Let X represent the greater ; 
then, 204 — x = the less. 



(1) 

(2) 
(8) 



(1) 
(2) 



(1) 
(2) 



(1) 
(2) 
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Therefore, 



204 - aj - ^= « - ?(204 - X); 
6 ' 7^ ^ 



204-l^ = x-?l?+^. 
6 7 7 



or, 

Clearing, etc., x = 103,1^ ; 

204 - X = lOOff 

M. Let X represent his money ; 

then, 



(1) 

(2) 

(3) 
(4) 



14+^+6+| = x. 



Clearing, etc., 



X = 84 dollars. 



86. Let X represent his capital ; 



^en. 



— = the capital at end of first year ; 



Therefore, 
whence. 



12 X 
40 

44x 
40 

lix 
40 

66x 
40 

66x 



= the gain during second year ; 
= the capital at end of second year ; 
= the gain during third year ; 
= the capital at end of third year. 



40 
x= 5 



= 7000; 



•OQDdc 



dollars. 



(1) 
(2) 
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87. Let X = number on a side ; 

then, x^ + 295 = entire number of men ; 

(X + 6)3 = x^ + 296 ; (1) 

whence, 10 x = 270 ; (2) 

X = 27, number of men on a side ; 

x^ + 296 = 1024, entire number of men. 

> 

88. Let X represent the number of men on each side in first arrange- 
ment ; 

then, X* + 31 = the entire number ; 

X + 1 = the number of men on each ^ide in second arrangement ; 

then, (x + 1)2 — 24 = the entire number. 
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Therefore, aja + 31 = 3524. 2a; - 23; (1) 

whence, x = 27. * (2) 

Therefore, (27 x 27) + 31 = 760, the entire number. 

89. Let X represent the number of pounds ; 
then, lla;-30 = 10iaj + 16; (1) 

whence, 2; = 90. (2^ 

91. Let 5 X represent one number ; 
then, 7 X = the other ; 

and, 6a; + 7a; = 72; (1) 

whence, a; = 6. ^) 

Therefore, 6as = 30; 7^ = 42. 

98. Let 3 X represent A^s age ; 
then, 8a; = B'sage; 

and, 3a; + 8x = 44; (1) 

whence, a; = 4. (2) 

Therefore, 8a; = 12 ; 8a; = 82. 
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98. Let 8 X represent the share of elder ; 
then, 7 a; = the share of younger ; 

and, 8a5+7a; = 16000; (1) 

whence, x = 1000. (2) 

Therefore, 8 a; = 8000 dollars, elder's share ; 

7 a; = 7000 dollars, younger's share. 

94. Let 6a; represent A*s share; 

then, 3 a; = B's share ; 

and, 8 X = whole sum. 

Therefore, 6 a; - — = 60 ; (1) 

9 

whence, a; = 90 ; (2) 

and, 6 a; = 460 dollars, A's share ; 

* 3 a; = 270 dollars, B's share. 

95. Let X represent the amount each had at first ; 

then, a; + 20 = amount A had after debt was paid ; 

a; — 20 = amount B had after paying A ; 
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Therefore, 
whence, 



- + 10 = amount A paid B afterward ; 
? + 10 = amount A had after paying B ; 






10^^ amount B had after A paid him. 



1 + 10 = ^-6; 
X = 60 dollars. 



(1) 



96. Let X represent the number of men ; 

then, 2 X — 2 = the number of women ; 

and, 6 X — 10 = the number of children ; 

12 X = sum paid men ; 

12 X — 12 = sum paid women ; 

18 X — 30 = sum paid childreik 
Therefore, 

12x + 12x - 12 + 18x - 30 = 262 ; 

whence, x = 7 ; 

hence, 2x-2 = 12; 6x-10 = 32; 

and, 7 + 12 + 32 = 51, the number of persons. 



(1) 

(2) 



97. Let X represent the number of apples ; 



then. 



Therefore, 
whence. 



2x 
6 

X 

4 

X 

6 



^ = cost of apples ; 

= selling price of one half of the apples ; 
= selling price of other half of the apples. 

4^6" 6 ^ ' 



X = 60 apples bought. 



(1) 
(2) 



98. Let X represent the original capital ; 
then, X — 1000 = the gaiqip f first year ; 

2 X — 2000 = the gKrot second year ; 

4x — 4000 = the gain of third year ; 
hence, x + a; - 1000 + 2x - 2000 + 4x - 4000 = 3x ; 
whence, x ^ 1400 dollars. 



(1) 
(2) 
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90. Let X represent the capital of each ; 

then, — = A*s capital at end of first year ; 

o 

^ = B's capital at end of first year ; 
4 

/^ — 72 = A's capital at end of second year ; 

— + 36 = B's capital at end of second year. 

Theref^, 1(^-72^ = ^ + 36; (1) 

whence, x = 360 dollars. (2) 
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sent the quantity conveyed by first per minute ; 
a; + 6 = the quantity conveyed by second per minute ; 
2 a; + 6 = the quantity conveyed by both per minute. 

-M^ = 18; (1) 

2aj + 6 

whence, x = 16 ; and as + 6 = 21 gallons. (2) 

101. Let X represent the number in first field ; 
then, oc + 4 = the number in second field ; 

- + 1 = the number in third field ; . 

2 ' ^ 

2 X + 4 = the number in fourth field. 

Therefore, 35 + 35 + 4 + ?+ l4-2a; + 4 = 90; (1) 

Whence, a? = 18 ; (2) 

hence, the numbers are 18, 22, 10, 40. 

108. Let X represent amount paid for house ; 
then, 10000 — x = the amount invested ; 

y5^ of J(10000— «), or ^ (10000— 05)= interest on first investment; 
y^ of } (10000— x), or ^ (10000— x) = interest on second investment. 
Therefore, 

^ (10000 - x) +^ (10000 -«)= 320. (1) 

Uniting, yf^ (10000 - x) = 320. (2) 

KEY H. S. ALQ. — 6 
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Dividing by ^f^, 10000 - a; = 6000 ; (8) 

whence, x = 4000 doilars. (4) 

108. Let X represent the side of the square ; 
then, x^ = the number of square yards ; 

and, 4 as = the perimeter. 

Therefore, 40 «« = 400 a; ; (1) 

whence, as = 10 yards. (2) 

104. Let X represent the rate of second per day ; 

then, 9 x = the distance traveled back by first ; 

Oa; 

— = the time required for first to travel back ; 

108 — 9 oc = the distance of first from starting-pomt when he turns 
and pursues his journey ; 

ISoi = distance, from starting-point to foi 

18 X — (108 — 9 «) = distance first must travel from pli^ where he turns 

and pursues his journey to the f ^ 

^^^~^12^~^^^ " ^^™® required by first 4o travel the l^^ce. 

Therefore, 

9 + g|+18»-(l^-9»)^18; (1) 

whence, ^ x = 6 miles per day. (2) 

106. Let X represent the number bought ; 

then, ^ 5i? = the cost ; 

4 

4a; 
and, -^ = the selling price. 

3 

Therefore, 1^-_5J = 60; (1) 

8 4 ^ ^ 

whence, x = 720 apples bought, (2) 

106. Let 24 x represent A's share ; 
then, 36 a; = B*s ^are ; 

80 a; = C's share ; 
175x = D's share. 
Therefore, 24aj+36aj+80a;+176a; = 316 ; (1) 

whence, a; = 1. (2) 

The shares are: A's, $24 ; B's, $36; C's, $80; D's, 8176. 
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107. Let 2 X and 3 x represent the numbers ; 

then, i(3a5~60)=2x-50; (1) 

whence, a; = 50. (2) 

And the numbers are 100 and 160. 
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108. Let X represent the price of apples per dozen ; 

then, a; + 6 == the price of eggs per dozen. . 

Therefore, 8 « + 40 = 13^ « ; (1) 

whence, as = 7 cents ; (2) 

and, a; + 5 = 12 cents. 

100. Let X represent the number of days A works ; 
then, 2x = the number of days B works ; 

— = the number of days C works ; 
2 

7 X = the number of rods A builds i 
12 OS = the number of rods B builds ; 

~ = the number of rods C builds. 
2 

Therefore, 7aj + 12x +i^ = 318; (1) 

whence, x = 12. (2) 

And A works 12 days, B 24 days, C 18 days. 

110. Let X represent the value of poorer horse ; 

then, ^"^ = the value of better horse. 

2 

Therefore, E±i^+ i60 = 3aj. (1) 

Clearing, etc., x = 00 dollars, value of poorer horse ; (2) 

and, ^"^^^ = 120 dollars, value of better horse. (3) 

111. Let X represent the length of shorter piece ; 

then, 42; — 12 = the length of longer piece ; 

6 X — 26 = the selling price of remnant of shorter ; 

24 X — 210 = the selling price of remnant of longer. 

Therefore, 6x - 25 + 24x- 210 = 142 ; (1) 

whence, x = 13 yards, length of shorter piece, (2) 

and 4 X — 12 = 40 yards, length of longer piece. (3) 
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118. Let X represent the number of minute-spaces the minute-hand 
travels before the hands are together ; 

then, -^ = the number of minute-spaces the hour-hand trayels in 

the same time. 

Since the hands are 26 minute-spaces apart at 6 o^clock, when they 
come together the minute-hand must have traveled 26 minute-spaces 
farther than the hour-hand. 

Therefore,* ac — — =26; 

12 

whence, x = 27^^, the number of minutes after 6 o'clock. 
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114. For explanation of statement, see example 113. 

aj--^r=40; 
12 

whence, x = 43 ^^y, the number of minutes after 8 o'clock. 

116. For explanation for part of statement, see example 113. 
It is evident that, in order to make a straight line after 4 o'clock, the 
minute-hand must travel 60 minute-spaces farther than the hour-hand. 

Therefore, x — — = 60 ; 

12 

whence, a; = 64]^^, the number of minutes after 4 o'clock. 

116. For explanation of part of statement, see example 113. 

It is evident that, in order to make a straight line after 6 o'clock, the 
minute-hand must travel 66 minute-spaces farther than the hour-hand. 

Therefore, as — -^ = 66 ; 

12 

whence, x = 60, the number of minutes after 6 o'clock, or 6 o'clock. 

117. For explanation of statement, see example 113. 

«-~ = 16; 
12 

whence, x = 16^, the number of minutes after 6 o'clock. 

118. For explanation of part of statement, see example 113. 

It is evident that, in order to have the hour and minute-hands 16 min- 
ute-spaces apart after half -past 8 o'clock, the minute-hand must travel 
271^ minute-spaces farther than the hour-hand after half-past 8 o'clock^ 
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Therefore, 



x-^ = 27i; 
12 *' 



whence, ac s dO, the number of minutes after half-past 8 o'clock, or 9 
o'clock. 



119. Let 



then, 



whence, 



190. Let 



then, 



191. Let 



then. 



and, 



Chen, 



whence. 



X 

460-2 



the value of the better horse ; 
the value of the poorer horse ; 



X 



« + 210 = 3(400- a;) +^; 



(1) 



lOx + 2100 
460-x 

X 

2x 

Zx 
10x+14a; + 12x 

X 

2x 
8x 



« = 

? = 
8 



13800-80aj + a;; (2) 

300 dollars, value of better horse. 
160 dollars, value of poorer horse. 

daily wages of laborer ; 
daily wages of first mechanic ; 
daily wages of second mechanic ; 
72 ; (1) 

72 ; (2) 

2, daily wages of laborer, 
4, daily wages of first mechanic ; 
6, daily wages of second mechanic. 

number of miles ; 
time to go ; 



81 

as , 2a; 
8 7 

7a5+16x 

X 



^ = time to return ; 

= 111; 

= 644; 
28 miles. 



(1) 
(2) 



199. Let 

and, 
then, 



« — 



X 

80-x 

(80 -X) 

2x 

X 

80-x 



one; 
the other ; 

6; 

86; 

43, first; 

37, second. 



0) 
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188. Let X = what each had at first ; 

then, X + 60 — 10 = James^ after the exchange ; 

and, as — 00 + 10 = Isaac^s after the exchange ; 

8(a;-60+10) = a; + 60- 10; 
whence, x = 100 dollars. 

184. Let 2 = the first; 

j(a5 — 20) = the second ; 
2 X - 60 = the third ; 
then, x + ?^-=li? + 2a;-50 = 230. (1) 

Clearing, 3 x+ 2 x -40+6 x- 150 = 690. (2) 

Transposing, etc., 11 x = 880 ; 

X = 80, first ; 
j(x - 20) = 40, second ; 
2x-60=110, third. 

Pa^e 142. 

185. Let X = number of days he worked ; 
then, 8J«-24 = 39; (1) 
whence, 7« = 126; ' (2) 

X = 18, days worked. 

186. Let X = rods wide ; 

2 X = rods long ; 
(2x+l)(x-l)=6; (1) 

2x2- X- 1=2x2-6; (2) 

« X = 5 rods, width ; 
2x = 10 rods, length. 

187. Let X = the distance ; 

then the second man traveled x miles in the same time that the first one 
traveled x — 30. 

Therefore, ^^ = |; (1> 

o o 

8x-240 = 6x; (2) 

whence, x = 80 miles, the distance. 
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12t. Let 


X = number of dimes ; 
4 a; = number of dollars ; 




en, 


4x + ^ = 28.70; 


(1) 




40x + x = 287; 


(2) 


tience, 


41a; = 287; 

a; = 7, number of dimes ; 
4 OS = 28, number of dollaxB. 




189. Let 


X = sum at first ; 

-^ + 4000 — sum at beginning of second year ; 
6 





16 a? 
25 

64 a; 
125 

64 a; 
125 



+ 7200 = sum at beginning of third year ; 
•f 0760 = sum at beginning of fourth year ; 
+ 9760 



whence, 



x = 



13600; 

7500 dollars, sum in bank at first. 



180. Let X = hours to overtake the second footman ; 
then, 10 X = 35 + 5 x ; 

whence, x = 7 hours. 

Let X again = hours to overtake first footman ; 
then, 10x = 45i + 3Jx; 

whence, * x = 7. 

Therefore, in 7 hours the horseman overtook the two footmen, who had 
reached the same point in the journey. 



181. Let 


X = number of cents ; 




- - 1 = left 1st time ; 
2 2 




?-5 = left2dtime; 
4 4 




?_Z = ieft3dtime; 
8 8 


then, 


8 8" ' 


whence, 


X = 23 cents at first. 



88 KEY TO HIGH SCHOOL ALGEBRA. 

Page 143. 

188. Let X repriBsent the value of the saddle ; 
then, nx = the value of the horse. 

Therefore, x-\- nx = m; (1) 

whence, x = ^ , value of saddle : (2) 

l + n ^ ' 

and, nx = ^^ , value of horse. (3) 

1 + n ^ ^ 



Giving the letters their values, 

m 200 



1+n 1+9 



20 dollars, value of the saddle ; 



and, -2^ = ?22-^ = 180 dollars, value of the horse. 

1+n 1+9 

184. Let x represent what he gave B ; 
then, ax = what he gave A. 

Therefore, a5+.ax = 6; (1) 

whence, x = --5 — , what he gave B ; (2) 

1 + o 

and, ax = , what he gave A. (3) 

1 + a 



Giving the letters their values, 

6 76 



1 +a 1+4 



= 15 dollars, what he gave B ; 



and, -^^ = iJLl^ = 60 dollars, what he gave A. 

1+ a 1 + 4 * 

186. Let X represent one part ; 
then, ax = the other part 

Therefore, x + ax = 6 ; (1) 

whence, x = , one part ; (2) 

1 + a 

and, ax = , the other part (3) 

1 + a 



Giving the letters their values, 

b 24 



1+a 1+7 



= 3, one part ; 



7 V 94. 

and, * ^ ^ = 21 , the other part. 

1 + 7 
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186. Let X represent the number of days in which both can do it ; ■ 
then, - = the part both can do in one day ; 

X 

- = the part A can do in one day ; 
n 

— = the part B can do in one day. 
m 

Therefore, 1 + J- = 1; , (1) 

n m X 

whence, x = ^^ , the number of days it takes 

*» + ^ both to do it. (2) 

Giving the letters their values, 

m -\- n 7 + 
and, «2!n_ = |2q0^4j^ ^^^ 

187. Let X represent the sum paid by each ; 

then, ax = the entire expense. 

Therefore, -^5E« = x-d; (1) 

a + 6 

whence, x = "^ , the sum each paid. (2) 

b 

Giving the letters their values, 

qd±bd ^ (8xl) + (4xl) ^ 3 ^^^^^^ ^j^ p^.^ ^3j 

188. Let X represent the number ; 

then, ? 4- a; H- 6 = c ; (1) 



whence, x = — ^^^ , the munber. (2) 

1 + 6 ^ 

Giving the letteis their values, 

6c - &g _ (16 X 84)-16g _g. .«. 

1 + 6 1 + 16 • ^ ^ 



4 


+?= 


40. 


X 


y 






6^ 


20. 




y 






y = 


i. 




x = 


i. 



• 
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16. Eq. (1)X4, l+? = 40. (3) 

X y 

(8)-(l), 5 = 20. (4) 



(6) 
Substituting (6) in (1), x = }. (6) 



90 KEY TO HIGH SCHOOL ALGEBRA. 



n. (i)x8, 




21 + W = 67. 
X y 


(2)X4, 




40 15^86. 


(8) + (4), 




X 


Babstituting (6) in 


0). 


V=1V»- 


18. (2)X4, . 




Zx by 


{l) + (3), 




f =19; 

* = J. 


Snbstitating (6) in 


(1). 


y = i' 


19. (l) + (2), 




as 

2a 

m + n 


(l)-(2). 




26 

— ^ = »i — n; 


• 





m — n 



(8) 
(4) 

(6) 

(6) 
(7) 

(3) 

(6) 
(6) 

(8) 
(4) 

(6) 



90. Transposing and clearing (1), as — 2 y = — 80. (3) 

Clearing (2), 12x + 12y + 20y = 30* - 16y + 2100. (4) 

Combining, etc. (4), - 18 « + 47 y = 2100. (5) 

(8)xl8, 18aj-36y = -1440. (6) 

(5) + (6), lly = e60; (7) 

y = 60. (8) 
Substituting (8) in (8), « = 40, 

21. Clearing (1), 2iB-y + 21x = 14y ^.42. (8) 

tlombining, etc., 23 x — 16 y = — 42. (4) 

Clearing (2), 6y + 18 + 6y - 5x = OOx - 240. (6) 

Combining, etc., — 66 x + 11 y = - 268. (6) 

(4) X 11, 263 X - 166 y = - 462. (7) 

(6) X 1 5, - 976 X H- 166 y = - 3870. (8) 

(7) + (8), -722x = -4332; (9) 

X = 6. (10) 
Substituting (10) in (4), y = 12. 
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Cleariiig (1), 12x - 24 - 200 + 20x = 16y - 160. (8) 

Combining, etc., 32a; — 15 y = 74. (4) 

Clearing (2), 16y + 82 = 12aj + 8y + 89. (6) 

Combining, etc. , 12 a; - 18 y = - 7. (6) 

(4)x3, 96a;-45y = 222. ^ (7) 

(6) X 8, 96 X - 104 y = - 66. (8) 

(7) -(8), 69y = 278; (9) 

y = m. (10) 

Substituting (10) in (6), x = 4i}f (11) 

28. From (2), a; - 1 = y. (3) 
Substituting this value of x — 1 in second fraction in (1), we have : 

5+i-l=«. (4) 

y-1 7 ^ ' 



TranspoRing and clearing (4), 7 x + 7 = 18 y — 13. 


(6) 


Tranapoaing, etc., (6), 7x — 13y = — 20. 


(«) 


(2)x7, 7x-7y = 7. 


(7) 


(d)-(7), 6jf = 27; 


(8) 


y = 4}. 


(») 


SnbBtitating (9) in (2), x = 6). 


(10) 


S4. Clearing (1), 6 - 16x + 21y - 7 = 70. 


(8) 


Combining, -16x + 21y = 72. 


(*) 


Clearing (2), 3x + y+lly = 99- 


(6) 


Combining, 3x + 12y = 90. 


• (8) 


(6)x6, 16x + e0y = 406. 


(7) 


(4) + (7), Sly = 667. 


(8) 


y = 7. 


(9) 


Substituting (0) in (6), x = 6. 


(10) 


M. Clearing (2), 3y = 36x - 6y- 23x. 


(8) 


Combining, 8 y = 12 x ; 


(4) 


y=ix. 


(6) 


Substituting (6) in (1), x = 2. 


(«) 


Substituting (6) in (6)^ ' y = 8. 


(7) 
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86. Clearing (1), 


&a& + ay = 2 ab. 


(3) + (2), 


2bx = 2ab; 




x = a. 


(3) - (2), 


• 2ay = 2ab; 




y^b. 


87. Clearing (1), 


a; + y = c. 


Clearing (2), 


ax — by ^ac — be 


(3) X a, 


ax-\- ay = ac. 


(6) - (4), 


(a + &)y = 6c; 




be 
/ a + b 


(3) X 6, 


bx + by = be. 


(4) + (8), 


(a-hb)x = ac; 




ac 
X = -• 

a + ft 


88. Clearing (1), 


Sa^ + ax = b^-hby. 


TranHposingy 


aa;-6y = 62_3a2. 


(2) - (4), 


36y = d-6« + 3a2; 




36 


(4)X2, 


2a«-26y = 262-6a2. 


(7) + (2), 


3aa; = (2H-2 6a-6a2; 



(3) 
(*) 
(6) 
(«) 
(7) 

(3) 
(4) 
(6) 
(fl) 

. (7) 

(8) 
(») 

(10) 

(8) 
(4) 
(6) 

(«) 

(7) 
(8) 

X = '^ + ^f-«< (9) 



. Multiplying (1) by n, 5[2+^ = c»; (3) 

X y y 

and (2) by 6, ^ + ^ = be. (4) 

X y 

Subtracting (4) from (3), "" ~ ^"* = en - 6e : (5) 

X 

whence, (en — &«)x4an — &m; (6) 

and, ^^an-6m. 

cn — 6e 
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Multiplying (1) by w, ^+ ^ = cm; (7) 

and (2) by a, «^ + «!L = (wj. (8) 

X y 

Subtracting (7) from (8), whence, y = ^^ ~ ^^ » 

(M — cm 

80. Subtracting (2) from (1), (6 - c)y = r - « ; (8) 

whence, y = ^-^ — 

— c 

Multiplying (1) by c, acx + 6cy = cr ; (4) 

and (2) by 6, a6» + 6cy = 6«. (6) 

Subtracting (4) from (6), (aft — ac)a;= 6« — cr ; (6) 
whence, " * — cr 

81. (l) + (2), ^ = 3; (3) 

(l)-(2), ^ = 1; (6) 

(6) 

89. Clearing (2), aftdx - ftcdy = d - 6. (8) 

(1) X d, a6(te + cd2y = 2 d. (4) 

(4) -(3), cdV + &c<iy = (2+6; (5) 

^ C(ri + ftcd cd(d + 6) c<4 ^ ^ 

(1) X 6, aVhs, H- 6cdy = 2 6. (7) 

(3) + (7), aWaJH-a62a; = dH-6; (8) 

ahd-^aJt^ a6(d+6) a6 ^ ^ 

83. Multiplying (1) by n, anx — dny = en ; (3) 

and (2) by <i, dmx — dny = cd. (4) 

Subtracting (4) from (3), (an — c?m)a; =c(n — d); (5) 

whence, gc = ^^^ ~ ^ ' 

an — dm 

Substituting in (1), y^ ^i^-f) , 

an — dm 



*J ■ 


a(b- 


c) 


2x 


= 3; 




m 






X 


8ni 
2 




2y. 


= 1; 




n 






y 


_n 
"2 




abdx — bcdy ■■ 


= d-b. 




abdx + cd^ -. 


= 2d. 




cd^ + bcdy ■ 


= d+b; 
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S4. Clearing, 6x + ay = 2 a'ft^ ; (1) 

x + y = a^b + ah\ (2) 

Multiplying (2) by a, ax + ay = a»6 + a%\ (3) 

Subtracting (1) from (3), (a - 6) « = a26(a - 6) ; (4) 
vrhence, x = a^b. 
Substituting in (2), y = at^. 
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2. Multiplying (2) by 2, 1?_1 = 28. (3) 

X y 

Add (3) and (1), — = 42 ; (4) 

Substituting in (1), y = h 

8. Multiplying (1) by 6, 5 + 1^ = 66. (8) 

X y 

Subtracting (2) from (8), 11 = 33; (4) 

y 

1 = 3; , = 1. 
y 3 

Substituting in (1), x = i. 

4. Multiplying (1) by 6, 12 + 5 = ^. (3) 

X y 3 

Subtracting (2) from (3), • ^ = ^ ; (4) 

X 6 

l = §;x = 2. 
X 6' 

Substituting in (1), y = 3. 

5. Multiplying (1) by 6, 5 + 15 = 6 a. (3) 

X y 

Subtracting (2) from (3), 1? = 5 a - 6 ; (4) 



Substituting in (1), x = 



6a — 6 

13 
36-2a* 
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6. Multiplying (1) by 6, i? + ?? = 16. (8) 

X y 

Multiplying (2) by 2, 1? + §? = 8. (4) 

X y 

Subtracting (4) from 3, — = 7 ; 7 a; = 28 ; a; = 4. 

Substituting in (1), y = 6. 

7. Multiplying (1) by 6, ?2 + ?? = 42. (S) 

X y 

Multiplying (2) by 4, ?8^36_^^ (i) 

X y 

Subtracting (4) from (3), - = 2; i = l; a; = l. 

X X 

Substituting in (1), y = 3. 

8. Multiplying (2) by 3, ? + ?? = ^. (8) 

X y 6 

Subtracting (1) from (3), ^ = ^ ; (4) 

Dividing by 22, 
Substituting in (1), 

9. Multiplying (1) by a, ^--\-^-ac. (8) 

X y 

Multiplying (2) by 6, 5? + «5 = ftd. (4) 

X ^ 

Subtracting (4) from (3), ^^-~^ = aC'-bd\ (6) 

whence, 
Substituting in (1), 

10. Multiplying (1) by 7, 3± + i^=7; (3) 

X y 

Multiplying (2) by 6, !?-?? = _ 54. (4) 

X y 

. Subtracting (4) from (3), . • 1^ = 61 ; (6) 

* Dividing by 122, 
Substituting in (1), x = - 2. 



9 

X 


+«>= 

y 


87 
6 








-44. 
"6' 






i_ 
y~ 


■6' ^ 


=:3. 




X- 


= 2. 




X 


, a6_ 

y 


= ac. 




62 

X 




= 6(2. 




a* 


-62 

X 


= ac — 


bd\ 




x = 


a2- 
ac — 


6« 
6(2 




y= 


a2- 


62 
6e 


42 

X 




= 7; 




42 

X 


66 

y 


= -54. 


1 




122 


= 61; 






1^ 


"2' ^ 


= 2. 
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11. (1) may be written, - + ? = 14 . (1) 

X y 

(2) may be written, 1 + - = H. (2) 

X y 

Subtracting (2) from (1), - =3 ; ac = i. 

X o 

Substituting in (1), V = i> 

12. Multiplying (1) by 2, --|+- 32 = 1*. (3) 

Multiplying (2) by 3, -i^ + -i?- = 17. (4) 

05 + 3 y — 2 

Subtracting (3) from (4) , — ^ = 3 ; (5) 

05 + 3 

a; + 3 = 3;x = 0. 
Substituting in (1), y = S. 

.18. Clearing, bx-{-ay = abp; (1) 

ax + hy = ahq, (2) 

Multiplying (1) by 6, 6%c + aby = ab^. (3) 

Multiplying (2) by a, a^ + a6y = a^bq, (4) 

Subtracting (3) from (4), (cfi^b^)x = ab(aq - 6p); a; = «ft(«g-J»P) . 
Substituting in (1), y = <^K<^P-H) . 



:qus 
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4. Let X and y represent the numbers ; 

then, x-\■y-^\ (1) 

and, a; - y = 8 ; (2) 

whence, « = 16 ; y = 8. 

5. Let X and y represent the numbers ; 

then, sc + y = 29 ; (1) 

and, «-y = 6; (2) 

whence, « = 17 5 y = 12. 

6. Let x and y represent the numbers ; 

then, ^ = 21; <1) 

and, ^ = "! W 

whence, « = 41 ; y = 7. 
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7. Let z represent the daily wages of men, and y the wages of boys ; 
then, 6x + 2y = 28; (1) 
and, 3x + 4y = 20; (2) 
whence, as = 4 dollars ; y = 2 dollars. 

8. Let X represent the numerator, and y the denominator ; 
then, - = the fraction ; 

y 

and, ^^^ = 1; (1) 



whence, 





05 + 3 

y 


_1. 
"3' 








X 


-1. 
-6' 








y-1 




X 


= 4; y 


= 21; 


y" 


4 
^21' 



(2) 



9. Let X represent the value of first horse, and y the value of second 
horse; 

then, X + 10 = 2 ^ ; ^ (1) 

and, y + 10 = a; - 18 ; (2) 

whence, a; = 66 dollars ; y = SS dollars. 

10. Let z represent the sum in the first, and y the sum in the second ; 
then, a; + y = 300 ; (1) 
and, a5-30 = y + 30; (2) 
whence, x = 180 dollars ; y = 120 dollars. 

11. Let X represent A*s money, and y B's money ; 

then, X + y = 670 ; (1) 

and, 3xH-6y = 2360; (2) 

whence, x = 260 dollars ; y = 320 dollars. 

18. Let X represent the numerator, and y the denominator; 



then. 








- = the fraction ; 

y 


and, 








a; + 4 1 
y 2 




y + 7 6' 


whence. 






X- 


= 5;y = 18;^ = i. 




KST H. 


8. ALO. 


— 7 





(1) 

(2) 
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It. Let z and y represent the digits ; 
then, 10 X + y = the number ; 

and, 10a;+y = 4x + 4y; (1) 

10« + y + 18 = 10y + «; (2) 

whence, x = 2 ; y = 4 ; and the number is 24. 

14. Let X represent the number of one kind, and y the number of the 
other ; 

then, X H- y = 6 ; (1) 

and, «. + l? = l; . (2) 

10 2 • ^ ' 

whence, s = 6 ; y = l. 
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15. Let X represent the number of persons, and y the amount paid by 
each; 

then, -^ = y-l; (1) 

X + o 

and, ^ = j, + l; (2) 

whence, x = 12 persons ; y = 5 dollan. 

16. Let X represent the price of port, and y the price of sherry ; 

then, 20 X + 30 y = 120 ; (1) 

and, 30x + 25y = 140; (2) 

whence, x = £8; y = £2. 

17. Let X and y represent the digits ; 

then, 10 X + y = the number ; 

and, X + y + 7 = 8 X ; (1) 

10x + y-18 = 10y + x; (2) 

whence, x = 6 ; y = 3 ; and the number is 6S. 

18. Let X represent A*s capital, and y B*s ; 

then, X + y = 9800 ; (1) 

»n«i, ^ = ^: (2) 

whence, x = 4800 dollars ; y = 5000 dollars. 
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19. Let X represent the number of acres for which he paid $ 20 per 
acre, and y the number of acres for which he paid $30 per acre ; 
then, a; -I- y = 100 ; (1) 

and, 20x + 30y = 2450; (2) 

whence, as = 65 acres ; y = 45 acres. 



90. Let X represent the father's age, and y the son's ; 
then, X + y = 80 ; 

and, 2 y — 10 = X ; 

whence, x = 50 years ; y = 30 years. 

91. Let X represent A's money, and y B's ; 
then, 



(1) 

(2> 



and, 
whence, 



^±2? = »-20; 
4 

f(y + 20) = x-20; 

X = 60 cents ; y = 40 cents. 



(1) 
(2) 



99. Let X represent the number of acres at f 37, and y the number at $ 45 ; 
then, xH-y = 100; (1) 

and, 37x + 45y = 4220; (2) 

whence, x =. 65 acres ; y = 35 acres. 



98. Letx 


represent the number of apples, and y the number of pears ; 


then. 


f + f = 80; (1) 


and. 


|+j^ = 13; (2) 


whence, 


« = 72 apples; y- 60 pears. 
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94. Let 


X = cost of com per bushel ; 




y = cost of wheat per bushel ; 


then. 


47 X + 18 y = 46.26 ; (1) 


and. 


3x + 63y = 64.74; (2) 


whence, 


x = 68^; y = $1.00. 


96. Let 


X = one ; 




y = the other ; 


then, 


f + y = 88; (1) 


and. 


»+3 = }(y-8); (2) 


whence, 


X = 12 ; y = 48. 



100 
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. Let 



then, 

and, 
whence, 

87. Let 



X = first boy's money ; 
, y = second boy's money ; 

X ~ .60 = y + .60 - 2.60 ; 
x = $.60; y = 92.00. 

X = number in 1st field ; 
y = number in 2d field ; 



(1) 

(2) 



then. 




(1) 


and. 


a, io = iLLio. 


(») 


whence, 


as = 20 sheep ; 




and, 


y = 30 sheep. 




88. Let 


X = Paul's age now ; 
y = Mabel's age now ; 




then. 


x-3 = 3 (y-3); 


(1) 


and, 


3(x+3)=6(y + 3); 


(2) 


whence, 


a; = 12 years ; 
y = 6 years. 




89. Let 


- = smaller fraction ; 

X 

Q 

- = larger fraction ; 

y 




then. 


? + § = ?; 

X y * 


(1) 


and, 


6_9_3. 
y « 8' 


(2) 


whence. 


x = 8; 




and, 


f = smaller ; 
f = larger. 
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80. Let 


as — the number of years ; 




and, 


y = the principal ; 




then, 


yx«^ = 720; 


(1) 




yx?Mi = i8oo. 


(2) 


Clearing, 


6xy = 72000; 


(3) 




6xy+ 18y = 180000; 


(4) 


(4) -(3) 


18^=108000; 


(6) 


whence, 


y =. 6000 dollars, principal ; 




and, 


as = 2, number of years. 




81. Let 


a; — the length ; 
y = the breadth ; 




then. 


(aj + l)(y + l)=xy+U; 


(1) 


and. 


(x+i)(y + i)=ai^; 


(2) 


whence, 


a; = 9 feet, length ; 
y = 4 feet, breadth. 




82. Let 


a; = the number in one pocket ; 
y — the number in other ; 




then, 


X + y = 39 ; 


0) 


and. 


a:~9-^- 


(2> 


whence. 


a; = 21 marbles ; 
y = 18 marbles. 
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88. Let 

then, 
then, 
and, 
whence, 

and, 



a; and y. 


= the digits ; 


lOz + y: 


= the number ; 


lOx + y-2 


= 8(a; + y); 


10a;H-y-64: 


= 10y + a;; 


X- 


= 8; 


y 


= 2; 


lOx-\-y 


- 82, the number, 



(1) 

(2) 
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84. Let 



then, 

and, 
whence, 

85. Let 

then, 
and, 

whence, 
and, 

then, 
and, 

whence. 



X = time in which all can do the work ; 
1 

y 

_3 
2y 



•-> = part of work B can do in 1 da.; 



— = part of work A can do in 1 da.; 



8 2k 



X 

I 



(1) 
(2) 



X = 4, days in wbkh all can do it. 



X = what he invested at 8 % ; 




y = what he invested, at 2^ % ; 




x + y = 4400; 


(1) 


3g _ 6y , 
100 200 * 


(2) 


X = 2000 dollars, at 3%; 




y = 2400 dollars, at 2^ %. 




z =. yd. A runs per miuate ; 




y — yd. B runs per minute ; 




4a;-4y = 100; 


(1) 


2760_3000. 

y « 


(2) 


a; = 300 yd., A's rate ; 




y = 276yd., B's rate. 





87. Let 6 X represent the original rate per hour ; 
and, y the whole distance ; 

then, y — 6 x = the distance to be traveled after detention ; 



^ = the time required to travel this distance at the 

^^ original rate ; 

y-5x 

increased rate. 



the time required to travel this distance at the 
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a 

Since the train arrived only 10 minntes late, although there was a 
detention of 30 minutes, the running time of the train after the detention 
must have Jbeen } o| an hour leas than usual. 

If the detention had occurred 12 miles further on, the distance to be 
traveled after the detention would have been y — 5as — 12. 

H«nce, y-6*-12 _ y-6ai-12 ^4. ^2^ 

6« 6z 16 

Snbtracttag (2) from (1), il _ i? = 1 ; (3) 

OX DZ 10 

whence, as = 6 ; and 5 a; = 30 miles, the rate per hour. 

Substituting in (1), y = 90 miles, whole distance. 

THREE OR MORE UNKNOWN QUANTITIES. 
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9. (8) -(8), 


4y = bz. 


(6) 


(8)-(l). 


3as = 5«. 


(6) 


(8)-W. 


2y-4« = -86. 


(7) 


Snbstitating (6) in (7), 


2i«-4« = -d6; 


(8) 


whence, 


z = 2A. 




SnlMtitating in other eqaations, x = 40;y = 30;H = 26;« 


= 24 
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19. (8)+(l)x8, 


-6y-2« = -4a. 


(4) 


(2) + (l)x2, 


— y — 42f = -3a. 


(6) 


(4)-(6)x6, 


22g^Ua; 


W 


whence, 


'-ir 




Substituting in other equations, y = — ; as = — . 




90. The sum of all the equations is 






4 X + 4y -1- 4« = 4(a + 6 + c). 


(4) 


(4) -^4, 


a5 + y + « = a + 6 + c. 


(6) 


(l)-(5), 


« = 6 -1- c — a. 




(2) -(6), 


y = a-\- c — b. 




(3) -(6), 


a; = a + 6 — c. 
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21. The sum of all the equations is 

2 (KB + 2 6y +2 c« = r + « + «. (4) 

(4)-(2)x2, 2ax = r + v~-8. ' (5) 



(4) -(3) x2, 
(4)-(l)x2, 



X 


_r + « - 


-«. 


9a 


" > 


«f 


_r + «- 


». 


y 


26 


» 


z 


_« + « - 


r 


2c 





88. The sum of all the equations is 

4ttH-4« + 4a; + 4y + 4« = 80. (6) 

(6)-i-4, u + v + z + y + z = 20. (7) 

(7) — (1), etc., successively, z = Q; y = 6; x = 4; « = 3; tt = 2. 

94. The sum of the equations is 

(4)^2, 1 + 1 + 1=9. (5) 

X y z 

Subtracting given equations each from (6), etc., 

25. Clearing, 3x + ^ = 16 ; (4) 

3x+2f = 18; (6) 

3y + « = 27. (6) 

(4) + (6) + (6), 6x + 4y + 2« = 60. (7) 

(7)4-2, S\c + 2y + zz=dO. (8) 

(8) -(6), 2y = 12; . (9) 

whence, y = 6. (10) 
Substituting in other equations, x = 3 ; z = 9» 

86. (l)-(2), ?-- = 0- W 

c 

(3) + (4), ^ = 2; (6) 

whence, y = 6. (6) 

Substituting in other equations, x = a; z = c. 



THREE OR MORE UNKNOWN QUANTITIES. 106 

87. (l) + (2) + (3),2x + 2y + 2«=a + 6 + 6. (4; 
(l)x2, 2a; + 2y = 2a. (6) 
(4)-(6), 2z = b + c-a; (6) 

whence, « = 5jhArJSL (7) 

2 

Similarly the other values are found : 

a — b -\- c a 4- b — c 

' 2 ' 2 

88. (2)-(l), «-x = 2. (6) 
(3)~(6), w + x = ll. ' (7) 
(4) -(7), tt-x = 4. (8) 
(5) + (8), 2u = 16; (9) 

whence, « = 8. (10) 

Substituting in other equations, x=:4; y^6; z = 6; io = 7. 

89. Clearing, 6xy = x+y; (4) 

6yz = x-hz; (6) 

7 x« = X + «. (6) 

From (6) and (6), 6yz = 7xz; (7) 

whence, y = — . (8) 

Substituting in other equations, x = |{ ; y = ii; ^ = H* 
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80. (l)--(2), 1-1= a -6. (4) 

y z 

(4) + (3), ^=:a-b + c; (6) 

whence, « 



a — b-^c 



Substituting, x = ; z = = . 

a+6— c 6— a+c 

81. (3) + (6), 2x-4-3« = 30. (6) 

(6) + (2), 2x + 2y + 3« = 34. (7) 

(l)x3, 9x+12y + 32 = 106. (8) 

(8)~(7), 7x + 10y = 71. (9) 

(6)x3, 3« + 3y = 39. (10) 



x + z 


= 4(1. 




6g 


= 6a; 




z 


= a. 




y 


= 2a; x = 


3 a. 


2y 


= a + bi 




y 


^a + b 
2 




2x 


= 6 + c; 
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(10) + (2), Bz + 6y = 4S. (11) 

(l)x3, 9x+12y + 3« = 106. (12) 

(12) -(U), 9x + 7^ = 62. (13) 

From (9) and (13), x = 3 ; y = 6. 

Substituting in other equations, z = 6; u = 7; ( = 8. 

88. (l) + (2), x + z=:Aa. (4) 

(3) + (4), 6z = 6a; (6) 

whence, 
Substituting, 

88. (l) + (2), 2y = a + &; (4) 

whence, 

(2) + (3) 2«=:6 + c; (6) 
whence, «?= T" ^ ' . 

(l) + (8) 2« = a + c; (6) 

1. a + c 

whence, « = T^ * 

84. (l)-(2), ' aj-2« + » = a-6. (6) 

(6) + (3), 2«-« = a-6 + c. (6) 

(3) + (4), 2«-2/ + « = c + (f. (7) 

(7) + C2), «+2« = 6 + c + <«. (8) 

(8) + (6)x2, 5« = 2a-6 + 3c + (f; (9) 

whence, ^^ 2a-6 + 3c + d 

5 

« , ... .. . yox ^ 36 — a4-c4-2<J 

Substituting in (8), « = ^^ — -^- • 

5 

Substituting in (7), y = 8a + t' + 2c-d 

Substitutmg in (6), x = a-^2b--c + Sd 
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(*) 



86. (l)-(2), 




2c ^ ,.. 
— = a — Of 

z 


whence, 




*~ 2c 
'-a-b 


(2) -(8), 




2^ = 6-c; 

y 


whence, 




26 
" = 6-37 


(l) + (8). 




X 


whence, 




2a 

x= • 

a + c 


S6. (l)-(2)x 


2, 


05 — 4« = a — 2 6. 


(3) -(4), 




6« = 26- a + e; 


whence, 




. 26-a + c 


Substituting, 




'^ 3 ' 

^ a~26 + 2o 
""- 3 • 


87. (l)-(2)x 


3, 


6y + ll« = 36-a. 


(2)x4-(3), 




lly+13« = 46~c 


(4)xll-(6)x 


6, 


fie« = 136-lla + 6c; 


whence. 




. 136-lla + 6c 



66 

Substituting, ♦ » = 66 + 13a -lie 

' 66 ' 



(«) 



(«) 



(4) 
(6) 



(*) 
(6) 
(«) 







„_6a-116 + 13c 
66 




88. (l)-(2), 




X — z = a — e. 

• 


w 


(6) + (3). 




a; + t? = 2a — 6 — c. 


w 


(«) + (4), 




2» = 2a-26; 


a) 


whence, 




v = a— 6. 




Snbetituting in 


(8), 


aj = a — c. 




Substituting in (1), 


j/ = 6-fc; ir=0. 
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>. (l) + (2), 
whence, 

(2) + (3), 
whence, 

(l) + (8), 
whence, 



26 

y 


' 6(o + c) ; 


y = 


2 
a-\- c 


2c 


■■ c^a + b) ; 


« = 


2 

a + b 


2a 
z 


■ a(b + c) ; 


x = 


2 



6 + c 



THREE OR MORE UNKNOWN QUANTITIES- PROBLEMS. 

Page 162. 

1. Let Xi y, and z represent the numbers ; 
then, a; + y H- 2 = 60 ; (1) 

- + ^ + - = 19; (2) 

2 3 6 ' ^ "^ 

2x + Sy-Sz = 60, (3) 

Solvhig, a; = 10 ; y = 30 ; « = 20. 

8. Let X, y, and « represent the numbers - 

then, 05 + 1 + 1 = 119; (1) 

» + 5-| = e8; (2) 

1 + 1 + ^ = 94. (3) 

Solving, a; = 60; y = 58; «? = 80. 
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3. Let X represent A's money, y B's money, and z C's money ; 
then, a; + y + 2 = 1500 ; (1) 

a; + 200 = y -200 + 280; (2) 

y + 180 = « - 180. (3) 

Solving, a? = 300 doUars ; y = 420 dollars ; « = 780 dollars. 
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4. Let X, y, and z represent resgectiyely the prices of the sugar, coffee, 
and tea per pound ; 

then, 7x + 6y + 32? = 4.20; (1) 

»x + 4y + 22? = 3.40; (2) 

6x + 2y-f 3« = 3.26. (3) 
Solving, X = $ .10 ; y = $ .26 ; » = $ .75. 

6. Let X, y^ Zy and to represent the parts ; 

then, x + y + z+w = l26; (1) 

x + 4=y-4; (2) 

y-4 = 4«; (3) 

4z=f (4) 

Transposing in (2), x - y = - 8. (6) 

(l)-(6), 2y + z + w= ISS. (6) 

From (3), y = 4 « + 4. (7) 

Substituting in (6), 8 « + 8 -f « + w = 133. (8) 

Transi)osing, etc., 9 « + to = 125. (9) 

From (4), to = 16«. (10) 
Substituting in (9), 9 2; + 16 « = 125 ; 
whence, z = 6. 

Substituting in other equations, x = 16 ; y = 24; to = 80. 

6. Let X, y, and z represent the number of days in which A, B, and C 
respectively can do the work ; 
then, - = the part A can do in one day ; 

1 = the part B can do in one day ; 

y 

- = the i)art C can do in one day ; 

X y S 

Ui = l; (2) 

X 2; 9 

y z 10 



no 
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(l) + (2)+(8). 
W+2, 

(6)-(l), 

whence, 

(6) -(2), 
(6) -(3), 



X 


2 

y 


2; 


360 


X 


1 


+1= 

2; 


121 
720 






1 


_31. 






2r 


720' 






;s: 


= 23/rda. 






y = 


= 17ff da. 






X: 


= 14f| da. 



(*5 

(6) 
(«) 



7. Let X, {^, and z represent the digits ; 
then, 100 z + 10 y -\- z = the number ; 

X + y + « = 10 ; 

lOOx + iqv + z - 198 = X + lOy + 100«. 
Transposing (3), Wx-9dz = l9%; 
whence, x — z = 2. 

(l)-(2), fjf = 10; 

whence, . y = 6. 

Substituting, z = 3 ; 

« = 1 ; and the number is 361. 



(1) 

(2) 

(3) 
(4) 
(6) 
(6) 
(7) 



8. Let 


X = the number of horses ; 
y = the number of cows ; 
z = the number of sheep ; 




en, 


x + y + « = 80; 


a> 


■ 


' M^f=^»' 


(2) 




i-x-y = 10. 
2 


(3) 


(2) becomes, 


3x + 6y + 2sr = 228. 


(<) 


(3) becomes, 


e-2x-2y = W. 


(6) 


(l)x2-(2), 


- « - 4y = - 88. 


(«) 
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(1)"(3), 


3x + 3y = 60. 


(7) 


(6) + (4)x3, 


-9y=-144; 
y = 16 cows. 




Substituting, 


x = 4i horses ; 
z = 60 sheep. 




9. Let 


X = the number of dollar pieces ; 






y = the number of half-dollar pieces ; 




iS = the number of quarter pieces ; 




en, 


« + y + «=:84; 


(1) 




«+| + | = 42; 


(«) 




1^16-'-''' 


(«) 


(2) becomes, 


4x + 2y.+ «=168. 


(*) 


(3) becomes, 


8y + 3« = 312; 


(6) 


(l)x4-(4), 


2y + 32 = 168. 


(«) 


(6)x4-(6), 


9s = 3e0; 
t = 40 quarten. 




Substituting, 


y = 24 baU-dollan ; 
X = 20 dollan. 
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10. Let 


X = A*s age ; y = B*s age ; z 


then, 


2x-f yr=2j+ 20; 




^ + 2y = z-20; 




x-\- z = 6y. 


(1) becomes. 


2a; + y-« = 20. 


(2) becomes. 


x + 4y -2«=-40. 


(3) becomes, 


x-6y + z = 0. 


(4)x2-(5), 


Sx-2y = S0. 


{6) + (6)x2, 


3a;~8y=-40. 


(7) -(8), 


6{^ = 120; 


whence. 


y = 20, B's. 


Substituting, 


x t= 40, A's ; = 80, C»s. 



= C's age ; 



(1) 

(«) 

(8) 
(4) 
(6) 
(8) 
(7) 
(8) 
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11. Let 


X = the value of fine gold watch ; 
y = the value of plain gold watch ; 
;? = the value of open-face watch ; 
u = the value of chain ; 




then, 


« + y + ar + tt = 400 ; 


(1) 




x + u = y + « + 40; 


(2) 




y + M = 2« + 20; 


(3) 


. 


.-,«=|+|. 


(4) 


These equations become, 






X + y + « + 11 = 400 ; 


(1) 




05 — y — «-f M = 40; 


(2) 




y-2« + u = 20; 

• 


(3) 


-8a;- 


-5y + 16»+ 16m = 0. 


(4) 


(l)-(2). 


2y-^2z = SeO; 


(6) 


(2)x3+(4),. 


-8y+12«H-18tt = 120; 


(6) 


/ (3)x9-(6)-H 


2, 13y-24» = 120; 


(7) 


(7) + (6)xl2, 


37y = 4440; 


(3) 


whence, 


y = 120 dollars. 




Substituting, 


;s = 60 dollars ; u = 20 dollars ; a; = 200 dollars. 




18. Let 


X = the cost of a horse ; 
y = the cost of a sheep ; 
z = the number of cows ; 




then, 


8aj + lOOy + 402f = 2600 ; 


(l; 




ar = 4y; 


(2) 




a; + y = 8« — 5. 


(3) 


(l)-(3)x8. 


104;? + 92^ = 2640. 


(4) 


(4) + (2)x28, 


127 z = 2640 ; 


(6- 


whence, 


z — 20, the number of cows. 




Substituting, 


y = 6 dollars, the cost of a sheep ; 
X = 160 dollars, the cost of a horse 


» 



THREE OR MORE UNKNOWN QUANTITIES. 113 

18. Let X = A*s nuts ; y = B's nuts ; z = C's nuts ; 

then, a:- — + 2^ + - = 740; 

6 6 6 

' 6 6 6 ' 





z- 


_2V? + ^ = 380. 
6 6 6 






These equations become, 


1 










3a; + y + « = 3700; 




(1) 






x + 3y + » = 2900; 




(2) 






a; + y + 3« = 1900. 




(3) 


(l) + (2)+(8), 


5a; + 6y + 6«? = 8600; 




(4) 


(4)+ 6. 




x + y-^z = 1700. 




(6) 


(l)-(6), 




2x=:2000; 






whence, 




X = 1000 nuts 


, A»8. 




(2) -(6), 




2y = 1200. 






whence, 




y = eO0 nuts, 


B's. 




(3) -(6), 




22r = 200; 






whence, 




z = 100 nuts. 


C's. 





14. Let - and - represent the fractions ; 

y y 

then, E=1=A.; (1) 



(2) 







y ay 






2x z-\ 






y y 


, 




X z _\ 

y y"3' 


Clearing, etc. (1), 




3a;-« = 3. 


From (2), 




2x-z = -\, 


From (4) and (6), 




a; = 4 ; « = 9. 


Substituting in (3),. 




y = 16. 


Hence, the fractions are 


A 


and A. 


KST H. S. ALO. — 


-8 





(3) 
C4) 
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15. Let X, y, z, and v) represent respectiyely the shares of each ; 

then» a; = K + ? + H; (\) 

2 2 2' • 

« = f4.»+.|; (3) 

jc — w = 14. (4) 

Clearing, etc., 2 x — y - « — to = 0. (5) 

-xH-3y-«-w = 0. (6) 

— a;-yH-4« — w = 0. (7) 

(6)- (4), x-3/-2^ = -14. (8) 

(6)-(4), -2x + 8y-«=-14. (9) 

(7)~(4), 2x-y + 4« = -14. (10) 

(8)x2, 2a;-2y-2» = -28. (11) 

(9) + (11), y-.S«=-42. (12) 

(10) + (11), -3y+2» = -42. (13) 
From (12) + (13), y =30 dollars ; « = 24 dollars. 

Substituting in other equations, x = 40 dollars ; to = 26 dollars. 
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16. Let X represent the number of sheep, y the number of cows, and z 
the number of horses ; 

then, X - 26 = y + « ; (1) 

*=:^ + «; (2) 

6 4' ^ 

5 + ^ + ?=12. (3) 

5 8 2 ^ ' 

Clearing, etc., x = 40 sheep ; ^ = 8 cows ; = 6 horses. 

17. Let X, y^ and z represent the amounts in the respectiye purses ; 

Ihen, X - 20 = ^-^-^ ; (1) 

4 



y_60 = ?4J2; (2) 
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These equations become, 


4x-y = 100; 


(4) 






7y-4« = 660; 


(6) 






9a;-4« = -620. 


(«) 


(6) -(6), 




7y-9x=1180; 


(7) 


(7) + (4)x7, 




19x=1880; 




whence, 




z = 98jt dollars. 




Substituting, 




y ^ 29^4 J dollars ; 
z = 362|| dollars. 




18. Let x, y, and 


z represent respectively the sums paid by A, B, and 


C; then, 




a; + y + « = 900; 


(1} 






1 + 1 + 1 = 279; 


(2) 






as + ?Jf * = 820. 
8 2 


(8) 


Clearing, etc., 




X = 280 doUaiB, A's ; 
y = 300 dollara, B's ; 
s = 320 dollars, C's. 





19. Let X, y^ and z represent the numbers respectiyely ; 
then, l"*"!"*"!"^^^' 

3 4 6 ' 

? + ^ + ? = 69. 

4 6 6 

These equations become, 

6x + 4y + 3« = 1380; 
20x + 16yH- 12^ = 6160; 
16x+12y + 102 = 4140. 
From the equations by uniting, etc. , 

X = 60 ; y = 120 ; z- 180. 



(1) 
(2) 
(3) 

(4) 
(6) 
(«) 



then. 



. Let X = A^s money at first ; y 

X — y — z 
2y 

2z 



B's ; z=z C's ; 
A*8 after first giving ; 
B's after first giving ; 
C's after first giving ; 
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2x — 2y — 2« = A's after second giving ; 
3 y — X — « = B's after second giving ; 
4 » = C's after second giving ; 
4x — 4y — 4z = A's after third giving ; 
6y — 2x — 2« = B's after third giving ; 
7 « — X — y = C's after third giving. 
Therefore, 4x--4y — 42f = 8; 

-2x + 6y-2« = 8; 
-x-y + 70 = 8. 
From these equations by uniting, etc., 

X = 13 dollars ; y = 7 dollars ; 2; = 4 dollaxs. 



21. Let X = A*s money ; y 

x + 360 
2 

y + 700 
3 

g-f 210 
6 
Clearmg, x — 2y 

y-Zz 

— 6x + « 
Uniting these equations, etc., x 

y 

z 



B's ; « = C's. 
y-360; 

= » - 700 ; 

= X - 210. 

-1060; 
-2800; 
-1260. 
490 dollars ; 
770 dollars ; 
1190 doUars. 



(1) 
(2) 
(3) 



(1) 
(2) 

(3) 

(4) 
(6) 
(6) 



INVOLUTION. 
Page 171. 

10. (X + 1)« = x» + 3a^ . 1 + 3x. 1« + 1». 

Since every power of 1 is 1, it appears in no term except the last, and 
the answer becomes, 

x8 + 3x2 + 3x+L 



11. 



x8-3x2 + 3x-l. 



18. (1 + a)8 = 18 + 3 . 12 . a + 3 . 1 . a2 + a». 

Since every power of 1 is 1, it appears in no term except the first, and 



the answer becomes, 



l + 3a + 3a« + a8. 
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18. See Ex. 12. 

86 and 96. Raise in the usual way, remembering that one appears in 
no term except the last. 

87 and 88. Raise in the usual way, remembering that 1 appears in no 
term except the first. 

t 

89, 80, and 81. In these examples the second term is composed of 
two letters which are to be considered as a single quantity. 
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88. (a + 26)» = a« -i- 3 0^(2 6) -f 3 a (2 6)3 + (26)» 
= a» + 6a26 + i2a62 + 86«. 

84. (3 a - 6)« = (3 a)» - 3(3 a^b + 3(3 a)b^ ~ 6« 
= 27a« - 27a^b + 9ab^ - &». 

86. (2 a + 3 6)» = (2 a)« + 3(2 a)%S b) + 3(2 a) (3 by + (8 6)« 
=*8a8 + 36a»6 + 64a6a + 27 6». 

86. (3a - 3c)« = 3«(a - c)« = 27(a» - 3a«c + 3ac2 - c») 

= 27 a« -- 81 a«c + 81 ac8 - 27 c8. 

87. (3a + 2c)* =(3a)*+4(3a)«(2c)+6(3a)«(2c)2+4(3a)(2c)«+(2c)* 

= 81a* + 216a8c + 2160*02 + 96 ac« + 16c*. 

88. (2 a3 - c)« = (2 a^)* - 3(2 a^^c + 3(2 a3)c8 - c* 

= 8a^ - 12 a*c + 6a2c2 - c*. 

89. (2 a + c«)« = (2 a)» + 3(2 a)2c» + 3(2 a) (c2)« + (c2)« 

=8a« + 12 a^c* + 6ac* + c^. 

40. (3 a;« + 2 y2)S = (3 x^y + 3(3 a?)2(2 y») + 3(3 x^) (2 y2)2 + (2 ^» 

= 27aJ» + 64fl5*j/2 + 36a;V + 8y«. 

41. (4 a2 - c)* = (4 a2)* - 4(4 a«)« c + 6(4 a2)2c8 - 4(4 a^)(fi + c* 

= 266 a8 - 266 a^c + 96 a*c2 - 16a2c« + c*. 

48. (3 a2 + 4 c2)» = (3 a*)* + 3(3 a^)\4 c«) +3(3 a^) (4 c«)» + (4 <^y 
= 27 a«+ 108 a*c2 + 144 aV + 64 A 

48. (3a;2-6c2)* = (3a;8)*-4(3a;2)8(5c2)+6(3x2)2(5c2)2_4(3a.2)(5c2)8 
+ (6c2)* = 81x8 - 540a«c2 + 1360 x*c* - 1600 xac« + 6260®. 
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M. (6 aH4 c«)*= (6 a«)*+4(6 a3)«(4 c«) + 6(5 a2)3(4 c»)«+4(6 a«) (4 c»)« 
+ (4ca)* = 625 a« + 2000 a^ca + 2400 a*c* + 1280 a^c"* + 256 c^. 

= iB«-3ai»y + 3jcy«-y»+3x2«-6av« + 3y9« + Saar* - Zyz^ + a». 

48. (a; - y - «)« = ((x - y) -«)«= (x - y)'- 3(x - y^z + 3(x - y)z^ - «« 

= x» - 8x2y + 3xy« - y» - 3 x^a? + 6xy« - 3^2^? + 3x«2 ~ 3y«2 - «». 

49. (a+6-c)«=((a+6)-c)«=(a+6)«-3(a+6)*c+3(a+6)c2-c« 

= a« + 3 a^ft + 3 afta + 68 - 3 a^c _ 6 a6c - 3 ft^c + 3 ac^ + 3 ftc^ - c». 

50. (a-6-c-<J)«=((a-6)-(c + d))8 = (a-6)«-3(a~6)2(c + d) 

+ 3(a - 6)(c + d)2 -(c + d)8 = a8 - 3a26 + Safr* - 6« - 3a2c 
+ 6a6c - 362c - 3a2d + 6a6<J -^hH + 3ac2 + Qacd-\^^ad^ 

51. (a + 6 - c + d)« =((a + 6)~(c - <J))«=(a + 6)« - 3(a + 6)2(c- d) 
+ 3(a + 6)(c - d)2 -(c - d)8 = a» + 3a26+ 3a62 + 58 ^Sa^c 
-Qabc - 362c + 3a2d + 6a6(l + 362d + 3ac2 - 6acd -\-BacP 



3(a + 6)(c - d)2 -(c - d)8 = a» + 3a26+ 3ai 

6a6c - 362c + 3a2d + 6abd + 362d + 3ac2 - 
3 6c2 - 66cd + 3 6d2 - c« + 3c2d - 3cd2 + d8. 



+ 3 6c2-66cd + 

58. (1 + a; - y - «)« =((1 + x)-(y + «))«=(! + x)8 - 3(1 + x)2(y + z) 
+ 3(1 + x)(y + «)2 -(y + »)» = 1 + 3x 4- 3x2 + x8 - 3y - 6xy 
- 3x2y -Sz -Qzz - Sx^z -\-Sy^ + 6yz + Zz^ + 3a^2 + exy« 
+ 3x«2 - y« - 3y20 ~ 3y;52 _ j*. 
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8. The coefficients are : 

lgt,8; 2d, ^^^^^ =36; 3d, ^^^^^ =54; 4th, ^^^^^ =27. 
'2 ' ' 2x2 ' ' 2x3 

.-. (2a + 3c)« = 8a« + 36a2c + 54ac2 + 27c«. 

4. The coefficients ore : 

iBt, 8; 2d,^^iiii-^=48; 3d, ^^^^^ =96; 4th, ??iii^=64. 
' * 2 2x2 ' 2x3 

.-. (2a-46)» = 8a8-48a26 + 96a62-6468. 

5. The coefficients are : 

1st, 81; 2d, ?1^^|-^ = 216 ; 3d, ^^^^ ^^ ^ = 216 ; 

^^216x2x2^^ 5th,Q«x2xl^^q 

3x3 3x4 

.-. (8a + 2x)* = 81 a* + 216 a»x + 216 a2x2 + 96ax8 + 16x*. 
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6. The coefficients are : 

Ist, 82 ; 2d, 32x5x6^^ 3^ 400x6x4^2^^^ 

2 ' ' 2x2 ' 

4th,^^^^^^=6000; 5th,52922<^2<2=6260; 6th,^^^^^^^=8126. 
2x3 2x4 ' • 2x6 

.-. (2a-5x)«==82a6-400a*x+2000a»a;a--60()0a33c'+6260ax*--.8126x*. 

7. The coefficients are : 

1st, 626; 2d, ^^6 x 8 x 4 _ ^^ g^ 1600 x 3 x 8 _ ^3^^ 

6 ' 6x2 ' 

^^1860x3x2^^ 640x3 xl^3^ 

6x3 6x4 

.-. (6a + 3c)* = 626a* + 1600a»c + 1360 a^c^ + 640 ac» + 81c*. 

8. The coefficients are : 

l8t,1024; 2d,l^i2ilii^ = 3840; 3d, ^*5^Li2ii = 6760 ; 

4 4x2 

4th, ^J^-^=mO; 6th,^^Qx^x^ = 1620; 6th, l??^>ii2<l=248. 
4x3 4x4 ' 4x6 

. •. (4 a+3x)«=1024 a5+3840 a*x+6760 a8ajH4320 a^-\- 1620 ox* +243 aj*. 

9. The coefficients are : 

Ist, 243; 2d,24?J<A>il = 2026; 8d, ?^5j<A2^ = 6760 ; 

4th. 6760x6 x8^^^g3Q g^ 11260x6x2^^3^^ ^^ 9376x6x1^3^^^ 

3x3 3x4 3x6 

.-. (3a-6x)6=243a*-2026a*x+676ea8x=«-11260a33c'+9376aa;*-3126aj*. 

10. The coefficients are : 

1st, 2401; 2d, ?^!5i^^-i^ = 6488 ; 3d, ^^^ ^ ^ ^ ^ = 4704; 

7 ''7x2 ' 

4th, iZ04^Lij<_2 = 1792 ; 6th, ^^^ ^ ^^ >< ^ = 266. 
7x3 * 7x4 

. •. (7 a - 4 c)* = 2401 a* - 6488 a^c + 4704 'a^c^ - 1792 ac« + 266 c*. 

11. The coefficients are : 

1st, 46666; 2d, i??5?J<A><J = 233280 ; 3d, 233280 x 6 x 6 ^ ^g^Q^Q 
' '6 ''6x2 ' 

^^4860002i6jii = 540000; 6th, ^^^ ^ ^ ^ ^ = 337600 ; 
6x8 6x4 

g^j^ 337600 X 6 X 2 ^ ^^^aOO ; 7th, 112600 x 6 X 1 ^ ^^^^ 

6x6 6x6 

.-. (6a + 6x)« = 46666 cfi + 233280 a«x + 486000 a*x2 + 640000 a^x* 
+ 337600 a»x* + 112600 ax* + 16626 xP. 
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18. The coefficients are : 

Ut,243; 2d,24§JLL2i5 = 406; 8d, *2§Jil2<i = 270 ; 
' 8 '3x2 

^a, 270x1x3^00 6th 90x1 X2^^ 6th. liiil^=l. 
3x3 3x4 3x6 

.-. (Sx- 1)6 = 243x5 - 405aj* + 270 a« - 90 a;« + 15» - 1. 

18. The coefficients are : 

lgt,16; 2d,l«2iliii=160; 3d, 1??^^^^ = flOO ; 
' ' ' 2 ''2x2 ' 

4th, mJilJil^im; 5th, 1000x6x1^^3^ 
2x3 ' ' 2x4 

.-. (2« +6)* = 16aj* + 160 a« + 600 a^ + lOOOx + 626. 

15. The coefficients are : 

ist, 1; 2d,^^tx5^16 3^ Vxix4^46 4th, Vx}x8^ 136 
' ' 1 2 ' ' 1x2 2 ' ' 1x3 4 * 

5^ 111211x^^406 eth, Wxfx 1 ^243, 
1x4 16 ' ' 1x6 32 

.-. (1 - f «)6 = 1 - Jj^X + ^tx2 _ l|A3c8 ^ ^j^ . ^jgl. 

16. The coefficients are : 

Ist, ?1; 2d, HX^X4^46 3^ Yx^x3^76 
16' } 2 ' ' f x2 2 ' 

4th,^ii<i-^ = 260. 5th /Fxt x 1^626, 
ix3 9' ' fx4 81 

.-. (5 + Ic)* = ti + ^c + ^c2 H- H^c» + Wc*. 

17. The coefficients are : 

Ist, i;2d,Lx22l6 = iO; 3d,10x2x4^^Q 

1 1x2 

^^ 40x2x3^gQ 6th,80x2x2^3Q q^S±x2x1^^ 
1x3 '1x4 ' 1x6 

.-. (a2 + 2 02)6 = <,io ^. 10 08c? + 40 fl^c* + 80 a^d^ + 80 a^cs + 32 c^. 
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SQUARE ROOT. 
Page 179. 



8. 


x2 + 4x + 4'a 
x2 


5+2 


5. 4x2 + 4i 
4x2 


K+1 2x + l 


2 


x + 2 
b^ + 

62 


4x + 4 
4x + 4 


4x+l 4x + l 

4x + l 


4. 


2 6xH-x5 


6. a2 

a2 


+ a6 + 162 a + i6 


2 


6 + x 

• 

4 


2 6x + a^ 
2 6x + a^ 


2a + i6 a6 + J62 
a6 + i62 


7. 


9a2 
9a2 


-<12a6 + 462 3a-26 








6a-26 


-12a6 + 462 
-12 06 + 462 


+ 6-C 
-3e + l 

x8-2x2 + 3x 

* 

\ 


8. 


a2 + 2 
a2 


a6 + 6 


»-2ac-26c + c?[aj 

t 
1 




2a + & 2 
2 


a6 + 6' 
a6 + 6^ 




2a + 2&-c 


-2ac-26c + C» 
-2ac-26c + c2 


9 


4x*-12x' 
4x« 


+ 13x2-6x + l|2x2 




[a^-Sx 


-12x« + 13x2 
-12x«+ 9x2 




4a«-6x+l 


4x2-6x + l 

4x2-6x + l 


0. 


4a* + 4a'-7a2 
4a* 


-4a + 4 2a2 + 




4a2+a 


( 4a8-7a2 
4o8+ a2 




la2H-2a-2 


-8a2-4a + 4 
-8a2-4a + 4 


1. 




1x5 +10x*- 12x8 +9x2 




ofi-2x 


2 _4x6 + 10x* 
-4x6+ 4x* 




2x«- 


-4x- 


H 


3x 


6x*- 12x8 + 9x2 
6x*- 12x8 + 9x3 
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18. 



16 a* 



8 a» - 8 ox 



-24a8x4-49a^2 
-24a8a;+ 9a^2 



8a2-6ax+6x^ 



40a2xa 
40 a%2 



30aic8 + 26x* 
30 0x8 + 25 X* 



18. Before attempting to extract the root, the terms of the polynomial 
should be arranged with reference to the powers of some letter. Thus : 

oa-2o6 + 62_2<K5H-2 6c+c2 [g-b-c 
o2 



2a-b 



-2o6 + 62 
-2o6 + 62 



20-26-0 



- 2 oc + 2 6c + 6* 

- 2 oc + 2 6c + c2 



14. 



9x*-12xg + 40x2-24x + 36 |3xg-2x + 6 
9x* 



6x2 -2x 



-12x8 + 40x2 
-12x8+ 4x2 



6x2-4x + 6 



36x2-24x + 36 
36x2-24x + 36 



15. 



4xP + 12x6 + 5x*- 10x8- 5x2 + 2x+ I |2x8 + 3x2 
4x^ 



-x-1 



4x8 + 3x2 


12x5 + 5x* 
12x6 + 9x* 


4x8 + 6x2-x 


-4x* 
-4x*- 


-10x8-5x^ 

-6x8+ X2 


4x« + 6 


X2- 


2x-l 


-4x8-6x2 + 2x+l 
-4x8-6x2 + 2x + l 



16. 



49 X* - 28x8 - 17x2 + 6x + | |7x2 
49 X* 



-2x-|^ 



14x2 -2x 



-28x8-17x2 
-28x8+ 4x2 



14x2 -4x-f 



-21x2 + 6x + | 
-21x2 + 6x+^ 



17. 



9o2 + 6oc + c2-6o-2c+l |3o + c-l 
9o2 



6 o + c 6ac-^ c^ 
6 oc + c2 



6o + 2c- 1 



6 o - 2 c + 1 
6o-2c+l 
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18. 



19. 



Page 180. 

4m*-12mx + 9a;2 + 8m- 12x + 4 |2m - 3a; + 2 
4ma 



4to — 3aj 



-12wa;H-9a;2 





4wi-6ic + 2 


8m-12a; + 4 
8 w - 12 as + 4 


a2- 
a2 


- 2 a6 + 5^ - l^ac + 12 6c + 36 c* a— 6 - 6c 



2a-6 " 



& 


--2a6 + 65 
- 2 a6 + 63 


1 


'^a 


-26-6C 


- 12 ac + 12 6c + 36 d2 

- 12 ac + 12 6c + 36 c2 



21. 



a*» — 2 a"»62 + 6* + 2 a'^c?^ - 2 62c«» + c^» | a» - 6^ + c*" 
a*» 



2a» — 62 



- 2 a"»62 + 6* 

- 2 a«62 + 6* 



2 a- - 2 62 + c8» 



2a"»c^ 
2a"»c*« 



2 62c«» + c^ 
2 62c8" + c^ 



43 39 



1-- + ! 
2 3 





1 






% 


a 
2 






\ 


«-»+! 


2a a2 a^ 

3 3 9 

2a a2 a^ 

3 3 9 



w® — 2 w* — TO* + 3 w2 + 2 w + 1 \m^ ~ to2 — to 

TO^ 



2to«-to2 



— 2 TO^ — TO* 

- 2 TO^ + to* 



2to8-2to2-to 



-2to* 4-3to2 + 2to 
- 2 TO* 4- to2 4- 2 TO» 



2to8-2to2~2to-1 ~2to8 4-2to2 + 2to4- 1 

-^2 TO* + 2 to2 + 2 TO 4 1 



124 



KEY TO HIGH SCHOOL ALGEBRA. 



28. 



a'i + a8 + }a2 + ia + T^ 
a* 



2^4 



2a2 + ^ 
2 



a8 + Ja2 



2a2H-a + J 






24. 






c* 






2c^-c 


2c» + ^^' 




-2c8 + <S2 


2c^-2c + J 


i-^-l+ll 






i^'^-i + ie 



£l + ^ + ^^_cx + ^-2 



4 
4 



X X 



2 



d2 



c? , c 
2"*'i 



X 
6 





^ , c 

X X 


a 

2 
2 
2 


■ 


fC_X 

X c 


-er + 5-2 



27. 



1-x 
1 



, _ X _ x2 
2 8 



^-1 


— X 






-..f 


2-x-^ 
8 


a? 
4 






X2 X8 «* 

4^ 8^64 
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jM. l-2a 
1 



1-a- 



2 



2-a 


-2(3 

-2fl 


I 

i + a* 


2-2a «" 
2 


-a« 






- a« + a» + 0* 



a2-26 



6 &8 

a 2a> 



t2 



2«-* 
a 



-26 

-26 + 



6« 



2a-2&. 



2 a* 



a2 



6» . 6* 



-^ + - + 
aa 0* 4a« 



80. 



aa + 6 



a T 

2a 8a» 



a^ 



2« + o^ 
2a 


b 

^ + 4a« 




2a + ^ ^ 
a 8a» 


6a 

4a2 
62 

4aa 


6« , 6* 
8a* 64a« 



81. 



4 + 3a 
4 



9 ,3a 9a2 



1+^' 


da 
^^+16 




'*'y-\ 


a» 
34 


9a2 
16 

9a2 
16 


27 0* , 81a* 
128 4096 



4a2 + 8 
4a« 



2a + A-JL 
4a 64<^ 



4aH- 



_8^ 
4a 



a 



3 + 



9 



16 a« 



4a + A + _±_ 
2a 64a» 



9 



16 a» 
9 



27 



81 



16 a^ 128 a* 4096 cfi 



88. 



4a^-l 
4x2 



2x-i-^ 
4x 64x« 



4X-JL 
4a; 


-'+16X. 


4. 1 . 

2x ( 


1 

54 x« 


1 
16 a? 

Ill 
16x2 128 a* 4096aP 
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aft. 



86. 



l-2ya 
1 



l-»»- 



2 



2-y« 



-2y« 
-2y8 + y* 



-2«a-l?^ 



2-2ya 



-«4 + 



+ 4 



a2 + i6 



a + ^- 



6» 



4a 32a* 



a» 




1 

16aa 




2a +/ 
4a 


J6 
}6 




2a+ ^ ^ 
^2a 3S 


E>2 
5a» 


62 
16 a« 

65» 
16 a» 


6« , M 
64 a« 10240^ 



80. 



SQUARE ROOT OF NUMBERS. 
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6.00000000 12.2360+ 82. 
4 



13.00 00 00 00 1 8.6066 -f 
9 



40+2=42 



100 
84 



440+3=443 



1600 
1329 



4460+6=4466 



27100 
26796 



60+6=66 


400 
396 


7200+6=7206 


40000 
36026 


72100+6=721 


L06 


397600 
360626 



44720+0(30400 



81. 



11.00 000000 13.3166+ 88. 
9 



16.00000000 13.8729 + 
9 



60+3=63 i 


200 

L89 


660+1=661 


1100 
661 


6620+6=662( 


) 43900 
89766 



60+8=68 



600 
644 



760+7=767 



6600 
5369 



7740+2=7742 



23100 
15484 



66320+6=66326 



414400 
397966 



77440+9=77449 



761600 
697041 
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34. 



7.2000 00 00 12.6832+ 
4 



89. } = .375 



40+6=46 320 
276 


520+8=628 4400 
4224 


5360+3=536^ 


5 17600 
16089 



53660+2=536621 151100 



1 151100 
[107324 



85. 



5.30000000 12.3021 + 
4 



40+3=43 



130 
129 



4600+2=4602 



46040+1=46041 



10000 
9204 



79600 
46041 



86. 



.07 0000 00 1.2645 + 
4 



40 + 6 = 46 



300 
276 



520 + 4 = 524 



2400 
2096 



5280 + 5 = 5285 



30400 
26425 



87. 



.00 70 00 00 1.0836 + 
64 



160 + 3 = 163 



1660 + 6 = 1666 



600 
489 



11100 
9996 



88. f = . 67142857 + 

.5714 28 57 1.7569 + 
49 



140 + 6 = 146 1 


B14 
725 


1600 + 6 = 1506 


8928 
7526 


16100 + 9 = 15109 


140367 
136981 



.37 50 00 00 1 .6123 + 
36 



120 + 1 = 121 



150 
121 



1220 + 2 = 1222 



2900 
2444 



12240 + 3 = 12243 



46600 
36729 



40. f = . 55666555 + 

.65 65 66 56 1.7453 + 
49 



140 + 4 = 144 655 
576 


1480 + 5 = 1486 7955 

7425 


14900 + 3 = 14903 53055 

44709 



41. ^=.54646464 + 

.64 54 64 54 1.7385 + 
49 



140 + 3 = 143 



1460 + 8 = 1468 



554 

429 



12554 
11744 



14760 + 6 = 14766 



81064 
73825 



42. 1=1.33333333+ 

1.3333 33 33 11.1547 + 
1 



20+1=21 



220+5=225 



33 
21 



1233 
1125 



2300+4=2304 



10838 
9216 



23080+7=23087 



161788 
161609 
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48. f=.6 

.60000000 1.7745+ 
40 



M. ^=.4666 66 66 + 

.466666 66 1.6881+ 
36 



140+7 = 147 



1100 
1020 



1540+4=1544 



7100 
6176 



15480+5=15485 



02400 
77426 



120+8=128 1066 
1024 


1360+3=1368 4266 

4089 


13660+1 = 13661 


17766 
13661 



45. |J=.66 66 66 66+ 

.66 66 6666 1.8164+ 
64 



160+1 = 161 


266 

161 


1620+6=1626 


10566 
0766 


16320+4=163 


24 


81066 
65206 






S. 
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a^ + 6a;gy + 12gyg + 8y» |a; + 2y 

7* 



Trial divisor, Sas^ 
8ag + 6gy + 4y2 



6x2y+12a^^8y8 
6ag^ + 12xyg + 8y» 



4. 



27o8 + 27ag + 0a + l |3a + l 
27 a« 



Trial divisor, 27 a^ 
27a2 + 0a + 1 



27a2 + 0a + l 
27a2 + 0a+ 1 



8ie«-36gg + 54a;~27 |2g-3 



Trial divisor, 12 x^ 

12«2-- 1805 + 



36x2 + 54 a; -27 
36x2 + 54 a! -27 



6. 



27x« + 108x2 + 144x + 64 |3x + 4 
27x8 



Trial divisor, 27 x2 
a7x2 + 36x + 16 



108x2 + 144X + 64 
108x2+ 144X + 64 



CUBE ROOT OF POLYNOMIALS. 
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T. 





Page 186. 




a o* 


a 


a8 




Trial divisor, Sa^ 


3a + ? + i 


3a2 + 3 + i 
a* 


3a + ? + i 
a a* 





a»-12a2 4.48a-64|a-4 



Trial divisor, Sa^ 
3a2 + 12a + 16 



12a2 + 480-64 
12a2 + 48a-64 



9. 



8o8 + 12ag + 6o + l |2a4-l 
8a8 



Trial divisor, 12 a^ 
12a2H-6a + l 



12a2 + 6a + l 
12a2H-6a + l 



10. 



27a;s_54a^-l-63a4_44a»8 4.2la;g-6a;+l |3ag2-2g + l 
27a^ 



Trial divisor, 27 a* 
27aJ*—18aj8H-4a2 

Trial divisor, 27 a* 
2735* - 36x« + 21a;2 - 6a; + 1 



-64ic6 + 63x*-44a;8 
- 64*6 + 36a;*- 8a;8 



27 a;* - 36a;8 + 21 x2 - 6x + 1 
27a;*-36a;8 + 21a;2-6a;+ 1 



11. 



8m«+36 wS+66 wH63 w8+33 w2-f 9 w+1 [2wH3w4j 
8m« 



Trial divisor, 12 tn* 
12m*H-18w8-f9m2 

Trial divisor, 12 m* 
12m*f36ffl8-f33m2-f-9m-fl 



+ 36wH66w*+63w* 
+36 m^H- 64 rw*+27w8 



12m*+36w8+33w2+9w+l 
12 7/i*+36w8+33m2+9w+l 



18. 



l-3a-f6a2-7a8-f6a*-3a« + cfi \\-a-\-a^ 
1 



Trial divisor, 3 

8-3a + a2 

Trial divisor, 3 
3_6a + 6a2-3a8H-a* 



-3a + 6a2-7a8 
-3aH-3o2_ ^8 



3 a2 - 6 flS + 6 a* - 3 a^ + 06 
3a2 _ 6a8 + 6a* - 3as + 0® 



KBT H. S. ALO. — 9 
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18. 



TO* 



m 



2 



m« 



w» — 1 — 



m 



Trial divisor, 3 m^ 
3m2-3m + l 



-3w»2 + 6 
-3w»2 + 3w»-l 



Trial divisor, 3 m^ 



_ 3^1 + 6-4--^ 



m^ 



m* 



».3t» + 6--?- — i 
w2 m* 



14. 



jB8-3x2y+3{ey2-y»+6a;22j_i2ajy«+6y2«+12a»2_i2y2rH8«-^ 
7* 



Trial divisor, 3x2 
3ic2-3a^+y2 



-3x2y+3a;3/2_y8 
-3x2y4-3xy2-y» 



Trial divisor, 3x2 
3xg-6xy+3y2+6xg-6yg+4g8 



6x2g- 12xyg-t-6y2g+ 12xg^- 12yg^-f-8g8 



15. 



8 a« - 84 a26 -f 294 a62 
8a« 



343 68|2a-76 



Trial divisor, 12 a2 
12 a^ H- 42 a6 - 4962 



84 a26 + 294 aft-* - 343 68 
84o26 4-294a62- 34368 



16. 



y°-6y6.+21y*-44y»-f63y2_54y^27 |y2-.2y-f3 



Trial divisor, 3 y* 
3y*-6y8+4y* 



-6y6+21y*-44y» 
-6y6.fl2y*- 8y» 



Trial divisor, 3 y* - 12 y8+ 12 y2 
, 3y*-12y8-t-21y2-18y+9 



9y4_36y84.63y2_54y^27 
9y*-36y8-f-63y2-64y4-27 



17. 



l-9o+39a2-99a*+166a*-144oH64o< |l-3a4-4g » 
1 



Trial divisor, 3 
3-9a+9a2 



-9a+39a2-99a« 
-9a+27a2-27o8 



Trial divisor, 3-18a+27a2 
3_l8a4-39a2-36a8H-16o* 



12a2-72a8H-166a*-144a«+64a8 
12a2-72a8H-166a*-144aH64a« 



18. 



8c8~36 05+66 c*-63c84-33c2-9c+l |2c2-3c4-l 
8c« 



Trial divisor, 12 c* 
12c*-18c8+9c2 



-36c6+66c*-63c8 
-36c6h-64c*-27c8 



Trial divisor, 12 c*- 36 c^H- 27 c2 
12c*-36c8+33c2-9c+l 



12c*-36c8+33c2-9c+l 
12 c*-36 08+33 c2-9c+l 
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19. 



a^ a* cfi 



aa+l+ 



ta 



Trial divisor, 3 a* 
3a*+3a2H-l 



8aH6a2+7 
3a*+3aa+l 



Trial divisor, 3a*+6a2+3 
3a*-f6aH6+-^+3 



a* a* <<• 
a^ a* 0* 



90. 






Trial divisor, 3x* 



- 12ajH( + COa^y" - leOxV 



Trial divisor, 3iK*-24«8y+48a;V 
3flc*-24a:»y+60a;V-48gy»+16y* 



12x*y«- 96xV+240xay*-192a^+64y« 
12a^~ 96a^+240ggy*~102a^H-64y« 



ANY ROOTS OF POLYNOMIALS. 
Sage 187. 

1. To find the fourth root, we may extract the square root, and then 
the square root of that root. 

The square root of 1 - 8o + 24a2 - 32 a» + 16a* is 1 - 4a + 4a2 ; and 
the square root ofl — 4a + 4a^isl — 2 a, which is, therefore, the fourth 
root of the given quantity. 



9. 



a^ + 6iK* + 10iK« + lOx* + 6x + 1 |g-H 
a* 



Trial divisor, 6 x* 
5a^ + 10x« + 10x2 + 605+1 



5x* + 10x8 + loa^a 4. 5x -f I 
6x* H- 10x« + 10x2 + 6x + 1 



8. By extracting the square root of the cube root the sixth root is 
obtained. 

The cube root ofxP + 6x6+15x*H-20x8 + ISx^ + 6x + 1 is x^ + 2x + 1 ; 
and the square root of this result is x + 1, which is the sixth root of the 

« 

given quantity. 

4. The fourth root equals the square root of the square root. 

The square root of a* + Sa^ft + 240^62 + 32aft8 + 1^54 is <,2 + 4a6 + 46»; 
and the square root of a^ + 4 aft + 4 6* ig ^ -j. 2 6, which is, therefore, the 
fourth root of the given quantity. 
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5. 



a* 



Trial divisor, 6 as* 
6a^-10x«y+10x^^~6xy8+y* 






6. 



^_6a^ 10a^_10fl^, 6flKB* afi 



y 



y* y^ 



a — 



a" 



Trial divisor, 5 a* 



6g*x . l0«8xg lOgggg 5ax* ac^ 

y8 y* y^ 



5a^ 10flW_10a^,6ax* x* 



f2 



^[^ y^ 



7. The square root of the quantity is <^ -^Sc^z + Scz^ + s^] and the 
cube root of this is c + z, which is, therefore, the sixth root of the 
quantity. 

CUBE ROOT OF NUMBERS. 
Page 19D. 



18. 



3.000 000 000 1 1.442+ 
1 



300 i 


2000 


136 




436 : 


1744 


58800 


266000 


1696 




60496 


241984 • 


622080C 


) 14016000 


8644 


: 


6229444 


[ 12458888 



6.400 000 000 11.856-1- 
1 



300 I 


>400 


304 




604 < 


1832 


97200 


568000 


2725 




99925 


499625 


1026750C 


) 68375000 


33336 


\ 


10300836 


\ 61805016 



19. .270000 000 1.646+ 
216 



10800 


54000 


736 




11536 


46144 


1228800 


7856000. 


11556 




1240356 


7442136 



81. .004650 000 1.166+ 
1 



300 


3650 


216 




516 


3096 


76800 


554000 


2916 




79716 


478296 



THEORY O^ EXPONENTS. 
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22. 


J =.833 333 338+ 
.833 333 333 [ 
729 


.941+ 

■ 

I.966+ 


94. 
25. 


^ = .272 727 272+ 

.272 727 272+ .648+ 
216 




24300 1 

1096 
26396 ] 


L04333 
.01684 


10800 

736 

11636 


66727 
46144 




2660800 

2821 

2663621 


2749333 
2663621 


1228800 

16424 

1244224 


10683272 
9963792 


28. 


i = .876 

.876 000 000 
72to 


A = .266666666+ 

.266 666 666+1.643+ 
216 




24300 

1376 

26676 


146000 
128376 


10800 

736 

11636 


60666 
46144 




2706000 

17136 

2722136 


17626000 
16332816 


1228800 

6769 

1234669 


4622666 
8703707 



THEORY OF EXPONENTS* 

Page 192. 

17. 16*=(Vl6)8 = 4« = fi4. 

18. 26*=V26 = 6. 

19. (-27)*=(v^^=^)*=(-3)* = 81. 
80. -27* =-(^27)* =-3* =-81. 
21. 36*=(V36)8 = 68 = 216. 

29. 9^=(V9)6 = 36=243. 
23. (A)*=(VA)»=(})8 = |}. 



Page 195. 



24. 2x^ + a; + 3a;^ 

05^ + 2 



2a5 + x^ + 305* + 4aj^ + 6aj* 
2_x 

4ic + a* + 3a;* + 4x* + 6x^ 



25. x^ + x^y^ + y^ 

x^ — y* 

X* + x^y^ + x^yi 

- x*y* - x^y* — y^ 



352 ^ /gly2 



x^y* 



^J 



184 



KEY TO HIGH SCHOOL ALGEBRA. 



86. a^ + ah^ + b 



a 



a* + 6* + ark^ 



-a*6"* 



-a* - 6* 



a-ib^ - a*6"* 



27. x* + X + 1 



X ^ ac-i - 1 




iB8 + a;2 + X 




-»-l- 


-x-i 


» a;2 - X - 1 





- X - 2 - x-i 



28. 



x8jr' ~ 3 + x-v 

g8y-8 4. 3 ■!■ a;--8y« 
3c6y-6_3{)B8y-8+ 1 

3 x82/-« - 9 4- 3 x-«y» 



a^ 



-6 _ 



+ X-V 



xV^-xy+ar^y* 

x+xy— y 

a8y-2-x2y+x-iy2+x«y-i-xV+«"^y'-«VHajy*-arV 



80. 



19. 



x-« - y-« + x' V* 
x^ + y^ 



1 - x8y-8 + x^y"^ + xr«y« + x'M 



-1 



- x«y-* + «*y~^ + «"V + «"M 



Page 196. 



X — 



X + x^y^ + xV 



x^ + x^y^ + y^ 



X 



i 



i 



21 12 

— x^y^ — x*y' — y 

— x^y» — x^y^ — y 



Page 197. 



20. 



x-» + x-2y-i + x-iy-2 4-y"^ 



x-^ + y"^ 



x-^ + y^ 



x-iy-2 + y-8 

a.-ly-2 ^ y-3 



THEORY OF EXPONENTS. 
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21. 






g-a_y-a 



x-*-2x-V^ + y""* 






- 1 - ggft-g 



aa + 6« 



- 6-2 + a"i6-i + a" 



a-16 + a6-i + 1 

g-^b + q6-i 

a-262 + 1 
a-a62+l 



c* + c + 



c* + l 



c3 + 2 c + c 



.1 



c* + 2c^ + l 



-.> 



c^ + 1 



— c- 


c* + 


c* + l 


— c- 


2c'- 


ct 




c'+2 


c^ + l 




c* + 2 


ci + 1 



11. 



Page 198. 

9c - 4c"* + 10 - 12c* 4- (TilSc* 



2 + c" 



9c 



6c* -2 


-4c"* + 10-12c* 4-c-i 
+ 4 -12c'* 


6c* -4 + c"* 


6- 4c"* + c-i 
6- 4c i + C-1 



16 



4 0+12 a*6^4-4a*c4-9 6^+6 6 c+Qg 12 a*+36^+c 
4a 



4a*+36i 



12 0*6*4-4 a*c4-9 6* 
4-96* 



12 0^6* 



4o*4-6 6^4-c 



4a^c 
4o^c 



4-6 6 Wc^ 
4-6 6*c4-cJ» 
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17. x"* + 4x^ - lOx"* + 4x1 - 20x' + 25 |x"^-6 + 2x^ 



X-* 
















2x"t-fi 


» -10x"* + 26 
-10x"* + 26 




2 x"^ - 10 + 2 x' 


4x*+4x*-20x* ^ 
4xi + 4x*-20x' 




18. x + 2x^ + 3 

X 


xi 


+ 2x^ + 1 x* + x*+Jl 




2x* + x* 


2x* + 3x^ 
2x*+ x^ 




2x* + 2x* + l 


2x* + 2x* + l 
2x* + 2x^ + 1 




19. 4x*-20x*2/ 
4x* 


i + Slx^yi - 30xV 4- 9y^ 2x^ - 


-6x^y^ + 3y^ 


4x* — 6x»y» 


-20x*2/* + 37xM 
- 20 X V + 25 x^s(* 




<x^-10xV* + 3yt 


12x^-30x^ + 9^* 
12xM-30x*2/^ + 9y* 




20. 

3x* + 12x^- 


x+ 12x* + 

X 


48x^ + 64 xi+4 




3x* 
fl6 


12x* + 48x* + 64 
12x* + 48x^ + 64 





21. 



x2~3x^ + 5x- 3x^-1 



X 



.?-.>- 



x-* 



.*_ 



3x3 -3x + x 



3xt 



3x^ +5x 

3x^ + 3x1- X 



3x*-6x+''3x^ 
3x*~6x + 3x* + l 



-3x^ + 6x-8x^--l 
-3x^ + 6x- 3x^-1 



REDUCTION OF RADICALS. 
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1^ 



-2j^4 



-a«,i 



i^ 



ixg-8gy^ + 4y 



-|a;^^ + 6gy-8y^ 



|2o+l-8(r^ 
8aH 12 aa~30 a-364-46 a-i+27 a-a-27 a-« 
8aa 



12 a3 
12a2+6a4-l 



12aa-30a-36 
12oa+ 6o+ 1 



12oa+12a+3 
12 aa+12 a - 16-9flrH-9 0-2 



-36a-364-46o-i+27a-«-27a-« 
-36a-36+45a-^+27a-«-27o-» 



REDUCTION OF RADICALS. 



Page 201. 



82. V(a - xyy^ = v^"(a - x)8(a - x)^ = y{a - x) V(a - x)^. 
88. o\^a* - a»jc2 = a\/a»(a -x^) = aav^o"^^. 



85. (a + 6) Va* - a^V^ = (o + 6) Va^Ca^ - 6^)=a(a + 6) Va^ - 6«. 



86. (x+y)Vx8-2x^+a;ya=(a;4-y)V(a;*-2a;y+y2)a;_.(a.a_yajVx. 

87. («2 + a;ay + x^y^)} = {3.2(1 + ^ ^. j^a)}} = x(l + y + y«)*. 

88. 4a(x + 2xy + ajy^)* = 4a{x(l + 2y + ya)}^ = 4a(l + y)x*. 



Page 202. 






"* A^=^=>i=€^=i^. 



f 



— \ 






188 



KEY TO HIGH SCHOOL ALGEBRA. 



*;5 */5x8 ?/l5 *;1 .. „ 1», 



^76 >76x76 >4962 >496* 76 

^9y ^9yxy ^9y^ ^ ^ 9y2 Sy ^ 



^ J^^J^M X 6a6^ J8ga6^^ /^^ 3^ 

>6a6 ^6a6x6a6 A/aea^da \36aa6a'' "*''^*' 






«• ^=^r:::t:=fe"=-;^'-=^*™'- 



^3x >3«x9a;2 >'27iB8 >'27a^ 3a; 



49. 




a >6ax5a ^26a2 >'25a2 6a 



ox. 






= (X - 2) a/cx^ -4) X — ^ 
' (x + 



_ x-2 

2)2 X + 2 



Vx3 - 4. 



58. (a+6)^^==(a + 6)J-^i^^=l^ 
'a— 6 '(a — 6)(a — 0) 

= ('» + 6) V. \, ., X Va(a - b) = g^ V^ 
' (a — 0)'* a — 6 



-6). 



ADDITION AND SUBTRACTION OF RADICALS. 139 



^ ^^^(x-\-yy ^ ^^^(x + y)\x-\ 



+ y) 



^(x+y)8 x+y 



"• (''^ - ^^)a5S =<«'-*') v;^^^ 



+ 6») 






= Y(«v«)*. 



Page 203. 

^ (x -y)2 ^ (x - y)a ^ (x - y)3 



ADDITION AND SUBTRACTION OF RADICALS. 

Page 205. 

2. Vis = V9 X V2= 3>/2 4. ^^^ =v^ x\^ = 2v^ 

Vl28 = V64 X v^ = 8v^ \/l08 = v^27 x \^ = 3\/S 

V32 =VT6xv^= 4v^ v^66=^x Vi = 4v^ 

16^2 9v^ 

8. V76=V^xV3= 6V3 5. 3\/200 = 3Vi00 x V2 = 30V2 

Vl2=Vi x\/3= 2V3 4V60 =4V2"6 xV2 = 20^/2 

V48=Vi6xV3= 4V3 y72 == V36 x V2 = 6V2 

llV3 66^2 

6. v^l62=v^ X v^= 3v^ 
v^384= \/64 X \/6= 4v^ 
>^^= \/l25x \^= 6\^ 

12\/5 
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7. 3Vi =3V| =8Vi X V6= V5 
7Vj^ = 7V^ = 7V^x V6 = 2AV6 

savs 

8. yM =V3 xV6= 2V5 9. V|= VjxV3 = J\/3 

V6i = V9 X \/6 = 3V^ Vi = Vs=V^xV3 = JV3 

V^9i=\/59x V6= 7VS iV3= iV3 

12 Vg" liV.3 

10. }Vi = jV| =iVf xV^ = iv^ 

>/}= Va= v^x v^ = iv^ 

1JV2 

11. 3V242«V =3Vl21x*y* x y/2xy = ^xh/^y/2xy 
llxyV2x8y8 = UicyVa^ x \/2xy = lla;Vv'2^ 

44xVv^^ 

12. Vl08=V36 xV3= 6\/3 
V2i3=\/8l xV3= 9V3 
V300 = ViOiS X V3 = 10\/3 

25\/3 

18. VOSrcV* =V49«VxV2= 7xy>/2 
Vl28 aV - v'64 aV X v^ = SscyVS 
V162 jcV =- VSl »V X V2= 9gy\/2 

2^xyy/i 

14. \/40 =\/8 X v^ = 2v^ 
^t^l36= v/27 X v^ = 3v^ 
v/^= v^x v^ = 4v^ 

9^ 

t6. V24+ V64- V96 = 2V6 + 3\/6-4\/6=V5. 

16. \/l2 4-3^76-2^27 = 2 V3 4- 15\/3-6\/3 = ll>/3. 

17. 6 VT2 + SVl8 - V60 = 30v^ + 9\/2 - b^/2 = 34\/2. 

18. V^4Ta'H6V20a8-V80a8=3aV^+10a>/6a-4a\/6a=9aV6a. 



ADDITION AND SUBTRACTION OF RADICALS. 141 

19. Vs¥y-h VSPy- VSOc^y = 2aV^ + 26V2y ~6xv^ 
= (2a+26--6c)v^. 

21. V192a- V76a+ >/l2a == 8V3a; -- 6V3a + 2\/3o = 6V3a. 

88. 4\/3= 4V3 

7Vt= 7V|x3= VV^ 

- 6VJ = - 6a/| X 3 = - y V§ 

Page 206. 

^a-a ^ya ^^a X y ar \x y zj 

\caj* cPx pxj 

85. v^+ v^TeS- v^43 = 2v^ + 4v^-8\/3 = 3v^. 

86. V(x + y)% + V(x - y)2« =(aj4- y)\^ +(« - y) v^ = 2x >/5. 

87. V6+ \^-2>4= V64-2V5-fA/6 = 2J\/6. 

28. J^±lt 4- Vx2 - y2 = _J_ VS^IT^ 4. Vx* -- y2 == ^^^1^-i Vx2 -- y3. 
'X — y X — y X — y 

88. y/s^z'-h Vt^ - v^xisyiiiia = yzy/ofiyz^ -{- xy/afiyz^ - x^z^y/afiyz^ 

= (yz + x- X V«^) y/x^yz^. ^ , 

80. v^266 4-3\/600--2\/l08==4v^4-16v^-6v^ = 13v^. 

81. v^88 - y/m, + Vi50 = 12 V2 - 14 v^ + 16\/2 = 13 V2. 

88. .6a/| + { Vj - V27 = 3 V3 + ^jV3 - 3 V3 = ^^^VS. 

84. 2\/3x + 6v^93^ - V^Tt^ = 2y/Sx + 5v^ - v^ =p 6 v^3x. 
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85. \/2S + 4ajy + 2y2= Va;"^ + 2xy4-y2 X V2 = (a;-fy)V2; 

Hence, (x + y)\/2 -(x - y)V2 = 2yV2. 

86. v^32 xY + ^^102 x*y8 - v^612 x*y» + v/l260 x*y8 = 2 xy2 v^ + 3 ac^ v^ 
- 4a^v/2 + 6xyav^= 6a^v/2. 

87. 3\'I^+2\/^-aC^==AV37+-?-V3^--^v^^=-?^ 
>462^ >'3 63 ^27 62 26 36 96 186 

88. ^/^2-\■i^/&0- — ^6^/2-\^^y/2-i^/2=:^^/2, 

y/2 

MULTIPLICATION OF RADICALS. 
Page 207. 

14. 2V3 X 3v^ = 2v^ x 3^4 = %Vm, 

16. 3\/2 X v^ = 3v^ X \^9 = zVn. 
S^.y^ • 16. Vix \^ = 2x v^ = 2\^. 
^N''^.^^''- 3V5x2v^=3v^x2v^ = 6\/576. 

1:M8. 2v^x3\/4 = 2\/8i x3v^ = 6v^ = 6v^. 

19. 3V32 X 4\^l08 = 3 v^§2768 x 4v'Ti664 = VZ\/2 x 24« = 288\^. 

88. \^ X y/2o^ X y/^ofiy^ = y/¥^ x y/To^ x v^T^V 
= Vl08x^= x^^Vmsfi. 

24. v^3oa;y2 x \/^ x Vax^y = \^9a2»V x y/cMy^ x y/cMt^ 
= v^9 a^xiiyi^ = oxy v^9a23c&y*. 

96. y/€S> X 2^/ac y. Vi^ = y/cW y, 2 -y^^ y. y/c^^ =z 2y/c^^ 
= 2o6v^a^6c8. 

26. 2V^x3v^x3v^8^==2v^?^x3\/xVx3v^64^ 
= 18\/612xV = 18v'64x8y6 X 8x8y8 - 36xyA/2^. 

Page 208. 

80. v^xV}x\/} = v^xv^xv^ = v^ = Jv^. 

81. ^x^f x^ = '^^x^^x^ = ^. 

82. v^fxv^xVf =^Xa/J?x\/V = \^. 

88. v^xV|xv^ = v^xv^Wx*^tTv = <^- 



DIVISION OF RADICALS. 14g 

85. 3+ 4VS 86. 4+ 3V5 

4- 3V2 6+ 2\/3 

12 + 16VS 20 + 16V3 

- 9V2-24 8V3 + 18 

12+ 7V2-24 = 7v^-12. 20 + 23 V3 + 18 = 38 + 28V3. 

87. This example and several that follow are the product of the sum 
and difference of two quantities, or the square of their stim or difference ; 
hence the results may be written out and afterward simplified. 

44. a + VoS + 6 46. X + « V3 + 1 

Va- -y/h ajV3+l 



a-^a-\-ay/h + ftVa x^y/^-^Zx^-^ aVS + aj+l 

-aV6 -ftVa-feVft xV3 

aVa -6VS ajaV3 + 3x* + 2xV3 + x + l 



DIVISION OF RADICALS. 
Page 209. 

11. 3v^^ V2 = 3v^ -f. <4 = 3v^. 

12. >/3H-v^=*^^*^=</fj = j^ioa 

18. 2V6-i-v^ = 2*^l26^v^ = 2<^. 

14. 3v^-^4v^^ = 8i^^-^4<^x*5* = }'t^?Fi. 

16. \/4-^=i/644.^36=</| = ^|=^f = i</36. 

16. \/72^-v^=V72+\/8=V9 = 3. 

17. ^-*-V8=i^i44-5-^y612=^i|= J*^. 

18. 3v^ft-f-V6 = 3^/324 ^^5^16 = 3^} =1^/06. 

19. 6v^-^2V5^ = 6v/S2^-r-2i^^=3^/^ = -^i^aW. 

'xjr* xy 

SO. y/i^-^y/2ax = Vl^^WcM=yi^='^i^^ 

' a** a 

91. v^5x« -J- \/2xi == \/256x^ -- \/8^? = v/32x«. 
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'21oy 
85. 3\/a*x^ ^ Vox = 3 v^ai^a^Sy* ^ ^J^SaJs = 3 '^a'^^ = 3 ax^y/aa^ 



. V2O + V12 
V2O + V12 



V4 = 2 



87. 6 4-ll\^ + 6 
6+ 2v^ 



3+\^ 



2+8v^ 



9v^ + 6 
9V2 4-6 

. 8 + 10 V6 4- 15 

8+ 4V6 



2+V6 



4 + 3\/5 



6V6+ 16 
6V6 + 16 



Page 210. 



. 12+ 17\/6 + 36 
12+ 8V6 



3 + 2\/8 



4 + 3V5 



9V6 + 36 
9V5 + 36 

80. 12~2\/4-\/48|Vl2 



= 12-4-4V3|2V3 
= 8-4V3 |2V3 

2V'3 

V3 

= ivl_2; or^V3-2 
3 '3 

81. aVa - \/o25 _ 5,«/^ 4. 5^52 ^2 



^b 



</a^-b</b 
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19. 



X — y/xz 4- Vagy 



Vg + W— Vg 



Vx + Vg + Vy 



V^+ y -«+ Vxy 

y/Qui-\-Vyz — z 

Vajy + y — Vzy 
y/xif-\- y — y/yi 

RATIONALIZATION. 
Page 214. 

17. -L = Iv^ = L2<i:lli± = 4.949+. 
VS 2 2 

la. Jg. ^16vg^ 16 X 1.73206 ^^ggy 
V3 3 3 



_4_ ^ 4>^ ^4 X 1.414+ ^ 2.828^., 
v^ 2 2 

4 4V300 4 X 17.3206 _ 2309+. 



V300 300 800 

gj _6_ ^ 6V147 ^ 6 X 12.1243 ^ ^^23+. 
Vi47 147 147 

88. -?- = >^ = l:il^ = iJ367+. 
8V2 6 6 

88. V3.-^^3^^i. 

V3~v^ 3-2 

^ V8+v^ ^ 8 + 2V40 + 6 ^ 13 + 4>/i0 ^8g^^ 
V8_v^ 8-6 3 

86. i_ ^ 4( V3 - V2) ^ 4(.31784+) ^ ^2718+. 

V3 + v^ 3-2 1 

BINOMIAL SURDS. 
Page 216. 



X + y = square root of 6 + 2 V6 ; 
aJ« + y2 = 5 . 



4. Let 

then, aja + y2 _- 5 . (Ij 

and, 2icy = 2\/6. (2) 

(l) + (2), (a; + y)a = 6 + 2V6. * (3) 

(l)-(2), (a;-y)2 = 5-2V6; (4) 

(8) X (4), («« - y2)a = 26 - 24 = 1. (6) 

KBT H. 8. ALO. — 10 
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Square root (5), 

(i)+(e). 



and, 



X 

y 

.-. VT+2\/6 



1. 

6; 

8; 

V8; 
V2. 

V3+ \^. 



(«) 



5. Let 

then, 
and, 

a)+(2), 

(l)-(2), 
(3)x(4), 

Square root (5), 
(l) + (6), 



and, 



square root of 9 + 2>/8 ; 

2 Vs. 

9 + 2V8. 

9-2\/8. 

81-32=49. 

7. 

16; 

8; 
2^/2i 

1. 

.-. V9 + 2v¥=2v^+l. 



2a(;y 

(05 - yy 

i^ - y«)« 

2a^ 
aj» 

y 



(1) 

(2) 
(3) 
(4) 
(6) 
(6) 



6. Let 

then, 
and, 

(l) + (2), 
(l)-(2), 
(3) X (4), 
Square root (&), 



and, 



square Toot of 8 ~ 2'\/l6 ; 

8; 

-2Vl6. 

8 - 2 Vl6. 

8 4- 2 Vis. 

64 - 60 = 4. 

2. 

10; 

5; 

V6; 
V3. 

.'. V8-2Vl6=V6 - V3. 



«-y 

a;« + y2 

-2xy 

(« - yy 

aj^-y2 
2x3 

X2 
X 



0) 

(2) 
(3) 
(4) 
(6) 

(6) 



» = 



7. Let 

then, 
and, 
(l) + (2), 



x-y 

a^ + V' 

— 2xy 

(.X - yy 



square root of 11 — 6V2 ; 

11; 
-0V2. 

U - 6^/2. 



(1) 

(2) 
f3) 



I 
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(l)-(2), 

(8) X (4), 
Square root (6), 



X 



andy 



: 11 + 6 V§. 
121-72 = 49. 
7. 

18; 
9; 

8; 

V5. 



(4) 

(6) 
(6) 



• 
• • 


Vie - 6y/2 = 3 - V2. 






8. Let 


X + y = square root of 6 a 


+ 2aV6; 




then, 


sfi + y^=z6a; 




(1) 


and, 


2xy=:2aV6, 




(2) 


(l) + (2), 


(x + y)^ = Qa + 2aVE. 




(3) 


(l)-(2), 


(a;~y)a = 0a-2aV6. 




(4) 


(8) X (4), 


(pfi - j/a) = 86aa - 20a« = 16tf«. 


(6) 


Square root (6), 


aja-.j/a = 4a. 




(6) 


(!) + («), 


2a!a = 10o; 

X = \/6 a ; 


■ 




and. 


y= Va. 






.*. VOa + 2ay/6 = V6a + Va. 




9. Let 


X — y = square root of 6 - 


- v^; 




then. 


x^ + ya = 6 ; 




(1) 


and, 


~2xy = -V24. 


• 


(2) 


(l) + (2), 


(X - y)a = 6 - V24. 




(3) 


(l)-(2), 


(x + y)« = 6 + V24. 




(•*) 


(8) X (4), 


(x* - y2)« = 26 - 24 = 1. 




(5) 


Square root (5), 


x2 - y« = 1. 




(6) 


a)+(6), 


2x2 = 6; 
x? = 3; 
x = V3; 


• 




and, 


y=V2. 




■ 



V6-V24 = V§~VS". 
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10. Let 

then, 
and, 

(l) + (2), 
(l)-(2), 
(8) X (4), 
Square root (6), 



and. 



x + y = square root of 16 + 4-\/l4 ; 
x^ + y9 = 16; 

(x4-y)«=16 + 4Vl4. 
(x - y)a = 16 - 4 Vl4. 
(a^ - y2)a - 226 - 224 = 1. 

aja - y* = 1. 
2a5? = 16; 
x« = 8; 
x = 2V2; 
y=V7. 



(1) 
(2) 
(8) 

(6) 





• 
• • 


Vl6 + 4Vl4 = 2V5 + V7. 




11. Let 




X + y = square root of 28 + 6\/l2 ; 




then, 




aa4-J^ = 28; 


(1) 


and. 




2x^ = 6^12. 


(2) 


a)+(2), 




(X 4- y)^ = 28 + 6 Vl2. 


(8) 


(l)-^2), 




(z - yy = 28 - 5 Vl2. 


W 


(3)xr4), 




(xa - ya)« = 784 - 800 = 484. 


(6) 


Square root (6) 


, 0^ - ya = 22. 


(P) 


(l) + (6), 




2a? = 60; 
«« = 26 ; 
« = 6; 




and, 




y = V3. 






• 
• • 


V28 + 6 V12 = 6 + V3. 




12. Let 




z+ y — square root of 13 + 2VSSi 




then, 




• a;2 4. y2 = 13 . 


(1) 


and, 




2xy = 2\/30. 


(2) 


(l) + (2). 




(a;+y)a = 13 + 2V30. 


(3) 


(l)-(2), 




(x-y)2 = 13-2V30. 


(.*) 


(3) X (4), 




(x^ _ 2,3)2 = 169 - 120 = 49. 


(5) 


Square root 


(6) 


x^-^ = 7. 


(«) 


(!) + («). 




2x2 = 20; 
x2 = 10 ; 
x = vlO; 




and, 


• 
• • 


y=V3. 






Vi3 + 2 V30 = Vio + VS; 
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18. Let 




as — y ^ square root of 7 — J 


2VIO; 




then, 




«9 + y2 = 7 ; 




(1) 


and, 




-2a;y = -2VlO. 




(2) 


(l)+(2), 




(«~y)2 = 7-2VlO. 




(3) 


(l)-"(2), 




(xH-y)2 = 7H-2V'lO. 




w 


(3) X (4), 




(a;2 - y2)2 = 49 - 40 = 9. 




(5) 


Square root 


(6). 


x2 - 2/2 = 3: 




(6) 


(1) + W, 




2x2 = 10; 
a;2 = 5; 

« = V6 ; 






and, 


• 

• • 


y = V2. 

V7-2>/l0 = V6-\/2. 






14. Let 




X -f y — square root of 11 + 2V30 ; 




then, 




a;2 + y2 = 11 ; 




(1) 


and. 




2xy = 2\/30. 




(2) 


(l) + (2), 




(«+!/)* = 11 + 2 V30. 




(3) 


(l)-(2), 




(a;_y)2 = ll-2V30. 




(4) 


(3)x(4), 




(a;2 _ 2^)2 = 121 - 120 = 1. 




(6) 


Square root 


(6), 


a;2 _ y2 == 1. 




W 


(l) + (6). 




2x2 = 12; 

x2 = 6; 
x=V6; 




. 


• and. 


• 
• • 


Vi1 + 2>/30=:a/6 + \/6. 

X — y = square root of 2 m 






15. Let 


-2Vm2-n8; 




then. 




X2 4. y2 = 2 wi ; 




(1) 


and, 


-2xy =-2Vm2-n2. 


(2) 


a)+(2), 


(x - y)2 = 2 wi - 2 Vm2 - n2. 


(3) 


.(l)-(2), 




(x + y)* = 2 m + 2 Vm2 - n2. 




(4) 


(3)x(4), 




(x2 - y2)2 = 4 w2- 4 wi2 + 4n2 : 


^ 4 n*. 


(6) 


Square root 


(6), 


x2 - y2 = 2 n. 




(8) 


(l) + (6), 




2x2 = 2w + 2n; 
x^ = m + w ; 
X = Vm + w ; 






and. 


.... 


y = Vw — TO. 







= Vm + n — Vw — n. 
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16. Let 




05 — y = gqoare root of 15 - 


-2V66; 




then, 




a;2 + y2 -. 15 . 




(1) 


and, 




-2ay = -2V66. 




(2) 


(l) + (2), 




(«~y)a = 16-2\/66. 




(8) 


(1)~(2). 




(a: + y)2~16 + 2V66. 




(4) 


(3) X (4), 




(«i - ya)2 = 226 - 224 = 1. 




(6) 


Square root 


(6), 


«2-y2 = i. 




(«> 


(l) + (6). 




2«2 = 16; 
0^ = 8; 
a; = 2V2; 






and, 


• 
• • 


y = V7. 








Vlfi - 2 V66 = 2 V2 - V7. 




17. Let 




05 + y = square root of 14 + 8 V^ ; 




then. 




a;2 + y2 = 14 . 




(1) 


and. 




2xy = 3V20. 


t 


(2) 


a) + (2), 




(a + yy = 14 H- 3\/20. 




(3) 


(l)-(2), 




(« - y)2 = 14 - 3 V20. 




(4) 


(3)x(4), 




(x2 _ y2)2 = 196 - 180 = 16. 




(6) 


Square root 


(6), 


x«~ya = 4. 




(«) 


(l) + (6). 




2a:2=18; 
052 = 9; 
o; = 3; 






and, 


• 
• • 


y = >/5. 
Vl4 Jl- 3v^ = 3 + V6. 




.• 


18. Let 




X + y = square root of 6 + \/36 ; 




then, 




aj2 + y2=6; 


. 


(1) 


and, 




2fl^ = V36. 




(2) 


0) + (2), 




(a; + y)2 = 6 + V36. 




(3) 


(l)-(2), 




(a; - y)2 = 6 - V36. 




(4) 

• 


(3)x(4), 




(jca _ y2)a = 36 - 36 = 1. 




(6) 


Sqnare root 


(5), 


«2»y2=l. 




(«) 


(l) + (6), 




2o:2 = 7; 

x2 = }; 
x = Wl4; 


• 




and, 


« 


y = JVIO. 
.-. V6 + V36 = KV14-+ VlO). 
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19. Let 


X + y = square root of 28 + lOv^; 




then, 


x«+y3 = 28; 


(1) 


and, 


2xy=zl0VS. 


(2) 


(l) + (2), 


(X + y)s = 28 + 10 V3. 


(3) 


(l)-(2), 


(X - y)2 = 28 - 10 V3. 


(4) 


(3) X (4), 


(xa - y«)« = 784 - 300 = 484. 


(6) 


Square root (5) 


, flC2 - ya = 22. 


(6) 


a)+(6). 


2x8 = 60; 
x2 = 26; 
x = 5; 




and, 


y=>/3. 




• 
• • 


V28 + 10V^=6 + >/3. 




90. Let 


X + y = square root of m* + n + 2 mVn ; 




then. 


x^ + ya = m" + n ; 


(1) 


and. 


2xy = 2mVn. 


(2) 


(l) + (2). 


(X + y)" = m« + n -\-2mVn. 


(3) 


(l)-(2), 


(x - y)« = m» + n - 2m>/n. 


(4) 


(3) X (4), 


(xa - y3)s =r (m9 + n)2 - 4 m^n = (m^ - n)*. 


(6) 


Square root (6) 


, xa - y2 = m« - n. 


(6) 


(l) + (6), 


2x3 = 2fii*; 
x« = fi|2 ; 
' x = m ; 




and, 


y = Vn. 




.-. Vm* 


+ n + 2 m Vn = m + Vn. 




81. Let 


X + y - square root of 26 + 2VlbO ; 




then, 


x" + y3 = 26 ; 


(1) 


and, 


2xy = 2Vl66. 


(2) 


a)+(2), 


(x+y)2 = 26 + 2Vl66. 


(3) 


(1)~(2), 


(x-y)9 = 26-2Vl66. 


(4) 


(3)x(4), 


(x* - y2)2 = 626 - 624 = 1. 


(6) 


Square root (6) 


, x2 - y2 = 1. 


(6) 


(i)+(e). 


2x8 = 26; 
x3 = 13; 
X = \/13; 




and, 


y = 2VS. 




• 


V^26 + 2 V166 = Vis + 2 Vs. 
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REVIEW. 



Mt*¥)'=(t)'-'(t7(i')*»(t)(V)'+(¥)' 

__8g» 36x2y 64gya 27 y» 
126 176 246 343 

8. (2 0-3 6)*= (2 o)*-4(2 o)«(3 6) +6(2 a)«(3 6)8-4(2 a) (3 6)»+ (3 >)* 
= 16 o*-96 o«6+216 a262-216 a6»+81 6*. 



4. 



(M)'-(f)'*'(f)'(i)*'«(fr(i)**»{t)"©"^'(!)(i)' 



+ 



(1)'- 



a* 6x*y 5z»ya 5aiV» 63ey* 
1024 768 288 216 324 243 



6. (3 o + 4 6)5 = (3 ay + 6(3 a)*(4 6) + 10(3 a)«(4 6)2 + 10(3 o)«(4 6)« 
+ 6(3 a) (4 6)* +(46)5 = 243 a* + 1620 o*6 + 4320 a«62 
+ 67e0a26« + 3840a6* +102465. 

10. (l+2«+3y+ar)a=l+4a;2+9^+«2+4x+6y+2ar+12a^+4a»+6y«. 



Page 217. 

11. V128-2 V60+ V72- \/75"=8>/2- 10 V2+6 V2- V78=4>/2- V^.. 

12. 6v^4^ + 2v^+ v'2a8 = 6v^2a"+2\^+\/2^ = 8v/2a+\/^. 
18. 2V3-jVl2 + 4>/27-2V^=2\/3- V3 + 12>/3- iV3 = 12J>/3. 
14. •v^+\/81-'y^M2+v^i92-7\^=2+3v^+8+4\^-7v^=10. 



16. Vl8aP+6V76a+V3a(a-96)2==46\/3a+66v^+(a-96)V3a 
=oV3a. 



la 



Ore - 24a;M + 16y^ + 12 x* - 16y^ + 4 |3g^ -4y^ + 2 
9x 



6a5*-4y* 



-24xM + 16y* 
-24gM + 16y^ 



6x*-8y* + 2 



12x*-16y* + 4 
12a;*-16w* + 4 



REVIEW. 
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17. 



4o* + 4a*-15a8-8a^ + 16 a* [2afjf_o-_4a^ 
4a* 



4a^ + a 


4 a* -150? 

4a* + a^ 




4a* + 2a -4a* 


-16a»- 


-8a* + 16a* 






-16a2- 


-8a* + 16a* 



18. 



X* — 4xy» + 6x*y* — 4x*y + y3 |xy — 2x*y* + y* 



2x*-2x*y* 


— 4xy» + 6x*y* 

— 4xy' + 4x*y* 


^ 2x*-4 


«'y* + y* 


2x*y*- 
2x*y*- 


- 4 x'y + y* 

- 4 X ' y + y* 



19. 



9x-12x*+10x*-28x* + 17x*-8x^l6|3x^-2x*+x^4 
9x 



6x*-2x* 



-12x*+10x* 
-12x*+ 4x* 



6x*-4x*+a;* 



6x*-28x*+17x* 
6x^- 4x^+ X* 



6x*-4x*+2x*-4 



-24x^ + 16 x*-8x*+16 
-24x^ + 16x*-8x*+16 



x^- 8x^4 6x8 -3x-l |x2-x-l 

3fi 



Trial divifior, 3 x* 
3x*-3x»+a;* 



-3x* + 5x? 
-3x6 + 3x*-x« 



Trial divisor, 3x* - 6x? + Sx^ 
3x*-6x? + 3x + 1 



-3x* + 6x?-3x-l 
-3x* + 6x?-3x-l 



81. 



x*-6x+16x*-20x*+15x^-6x^+l |x*-2x^ + l 
i 



X 



TriallHsor, 3x* -6x+15x*-20x* 
3x*-6x*+4x* -6x+12x*- 8x* 



Trial divisor,* x*-12x*+4x* 
8x*-12x*+16x%6x^+l 



3x*-12x*+16x*-6x^+l 
3x*-12x*+15x*-6x*+l 



164 



KEY TO HIGH SCHOOL ALGEBRA. 



04 

I 



MO 



oo 

I 

"V" 

04 



CO 

+ 

* 



I 



H 

CO 

I 

00 

+ 



H 



a 







'*3S*'^ 




CO CO 




1 1 




-p < 




^ ^ 




-^ < 




H H 




(N (N 




^ F-l 




+ + 




H|P» MIW 




;a» s>» 




H» -^ 




« « 




CO CO 




+ + 




•4«i f^^i 


.4* H* 




»4^fc 


J^ ^^ 




•4*' *•** 


'♦t^ ^. 




H H 


. H « 




r-4 


0!| <N 




1^ 


1^ 1^ 




1 + 


1 1 




-to HIO 


^ H« 




Sk ;a» 


38* ;ak 




H» '^Iw 


•^Ks i-r? 




K H 


K H 




00 00 


CO CO 




1 + 

< < 


1 1 




03 + 




CO CO 


H* CO 
« 1 




l*^^ 
".-e 


s « 


«> 1 


f + 


+ 5* 


•^ I'M 


-hIw h«^ 


73 -V 


s s 


PM :»» 


ffA 00 


^i. g- ' 


w .2 -4h. 




« 73 CO 


^ *fc + 


H 






CO 

1 



m 



I 
I 








t« 




T 




Q 




-i 




+ 




■1^ 




w^ 




1 




e 




HK 




+ 


H 


H 


H« 


Hw 


1 


1 


e 


e 


T 


> 


» 


H 




> 

I 


CO 


1 


►r 


H« 




+ 


•? 


'*^ 


?s 


1 


-3 


t 


•c 


+ 


H 





I I 



CO 



00 



8 




^ 


^ 


+ + 


H 


K 


1 


1 


cs 


C 


> > 


+ 1 


^ 


^ 



1 


1 




CS 


« 




> > 




^'^ 




1 + 




H » 


» 




01 


+ + 


+ 


^^ 


IS 

> 


+ + 


01 


1 


1 




e 


e 




> > 




^^ 




+ 


1 





e o 



I 



as 



REVIEW. 



155 



85. These 
multiplicatio: 

96. Write 




n are the sum and difference of two quantitieg, and the 
be written out 



rms with fractional eaq^nenta. 



4x^-235^-6 

-6x^ + 3+ Gac"* 

-2 + g"^-f3g*> 

4«* - Sac* - 6 + lOx"* + S*"* 



m^ + wiVn + t»n 



Page 218. 

m + V«in + n 



m-VSiS + n 



— m Vmn — mn — n'vmn 

mn + nViwn + n* 
mn + n Vmn + w' 



«* + y* 



a^ + acyVS + y« 



a:* - aey V2 + y* 



- a^v5 - 35^2 _|. y4 

- x»y V2 - 2 aiy - xf^Vz 

aV + acy«v^ + y* 
gV + xy*y/2 4- y* 

a -7a* /, . 2 \-i a - 7a* 1 

. ■«- 1 1 + -T- 1 = ;= ■«- -:= 

a-6\/a-14 V Va/ a-6Va-14 Va + 2 



a — 7a 



i 



>/a+2 a* -6a -14a* - 
X zr— = -^^ r = 1. 



Vi 



a-6>/a-14 s/a (,--6a-14a* 

aO. (\^+i^)«=\/47+2i^¥^+<^i^=y\^+2*'Ii^+a5v^. 

81. (2 + a8v^¥Ty)* = 4 + 4a2v^«Ty + a*(2a; + y). 

88. (8\/8+6v^)«=9x8+30V24+25x3=72+60V6+75=147+80V6. 

88. (VI - a^ + a;)2 = 1 - 3b» + 2a5Vl - aj^ + a^ = 1 +2x^1 - ««. 

84. (*l2)« = i^l728= >/i2 = 3.464+. 
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87. (3i^)» =:27*^ = 27V3. 
86. i/y/U = \/8 = 



1.616+ 



Trial diTiflor, 60000 

60000 

26000 

6260 

626 

Complete divisor, 131876 

Trial divisor, 2631260000 

33760000 

226000 

760 

1 

Complete divisor, 2666226761 
Trial divisor, 26173480060000 

172147660000 

670025000 

043760 

625 

Complete divisor, 26346198669376 



89. •^\''64^=\^\^2 x27a^=-^3a;\/2. 



8 
J_ 

700000 
669376 




4062600000 
2666226761 



149727424900000 
126730992846876 



40. In this and the seven following examples, multiply both terms of 
the fractions by the denominators with the second sign changed. 

2 + \/3 _ 6 + 5 V3 -f 3 _ 9 + 6 V3 
3_V3 »-S 6 

3 + V6 _ 3\/3 + 3\/2+\/l6f \/iO 
V^lv^ (3-2)=l 

4 + 3V 2 ^ 12 + 17V2 + 12 ^ 24+ 17 VS 
3-2V2 0-8 1 

2\/3 + 3v^ 3V2~2V3 

6+.2V6 1 

10 V6 - 2 V7 ^ ISq^r 26\/42 + 28 _ 208 - 26\/42 _ 8 - >/42 . 
3V6 + 2V7 54-28 "^ 26 1 "* 



41. 



43. 



44. 



45. 
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47. Vm2 + 1 - Vw^ - 1 __ W^ + 1 - 2\/m* - 1 + m^ ~ 1 
2m2-2Vm*-l m^ - Vw* - 1 



48. A:=gvg = 3x 2-23^ = 1.341. 

49. M = 6^ = L>i2i42 = 4.081. 

V3 3 3 

^ V7+V3 ._ 7 + 2V^ + 3 ^ 10 + 2V^ ^ 6 + V^ _^^^j^ 
V7_V3 7-3 4 2 

gj 2V6-V3 _ 30-7Vl6 + 6 _ 36-7vl5 _ 36-27.104 _ g^^ 
* 3V6 +2\/3 46-12 33 33 



52. Let 


X — y — square root of 9 — 


4V6; 




then, 


x2 + y« = 9 ; 




(1) 


and, 


-.2xy =-4V6. 




(2) 


(l) + (2), 


(X - y)2 = 9 - 4 Vs. 




(3) 


(l)-(2). 


(a; H- y)2 = 9 + 4 V6. 




(4) 


(3) X (4), 


(x2 - y2)2 = 81 - 80 = 1. 




(5^ 


Square root (6), 


x2 - 2/2 = 1. 




(6> 


(l) + (6). 


.2x2 = 10; 
x2 = 5; 

x= V6; 






and, 


y = 2. 








... V9-4V6 = V6-2. 


• 




68. Let 


X — y = square root of 43 


-16-V/5; 




then, 


X? + y2 = 43 . 




(1) 


and, 


-2xy = -.16V8. 




(2) 


(l) + (2), 


(x-y)2 = 43-16V8. 




(3) 


a)-(2), 


(x + y)2 = 43+16V8. 




(4) 


(3)x(4), 


(x2 - y2)2 = 1840 _ 1800 = 49. 




C6) 
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Square root 


(6), 


x? - y3 = 7. ' 


(6) 


(l) + (6), 




2a;? = 60; 
a« = 26; 
« = 5; 




and. 


• 


y = 3V2. 






•. V43-16V8±=5-3v^. 




54. Let 




X — y = square root of 24 — 2V63 ; 




then, 




aJ8 + y2 = 24 ; 


(1) 


and, 




-2a5y = -2>/S3. 


(2) 


(1) + (2)|- 




(X - y)2 = 24 - 2\/e3. 


(3) 


(1)~(2). 




(x+y)2 = 24 + 2\/63. 


(4) 


(3) X (4). 




(x« - y3)2 = 676 - 262 = 324. 


(6) 


Square root 


(6). 


x? - y9 = 18. 


W 


(l) + (6). 




2x3 = 42; 
x2 = 21 ; 
x = V21; 




and. 


• 


y = V3. 




• 


•. V24 - 2V53 = V21 - \/3. 




66. Let 




X ^ y = square root of 22 — 4>/d0 ; 




then, 




x« + »■ = 22 ; 


(1) 


and. 




-2xy = -4V30. 


(2) 


(l) + (2). 




(x-y)a = 22-4V30. 


(3) 


(l)-(2). 




(xH-y)« = 22 + 4V30. 


W 


(3) X (4), 




(x2 - y^y = 484 - 480 = 4. 


W 


Square root (6), 


x2 - »« = 2. 


(6) 


(l) + (8). 




2x^ = 24; 
x2 = 12 ; 
x = 2\/3; 




and. 




y = VlO. 






.-. V22-4V30 = 2V3->/l6. 
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56. Let 




X — y = equare root of 47 — 6>/i0 ; 




then, 




a^ + 2/2 = 47 ; 


(1) 


and. 




-2a^=-6VlO. 


(2) 


a)'+(2). 




(aj - y)^ = 47 - 6^10. 


(3) 


(l)-(2), 




(a; + yy = 47 + 6 VlO. 


(4) 


(3)x(4), 




(pfl _ y8)2 = 2209 - 360 = 1849. 


(6) 


Square root 


(6), 


a!^-y3 = 43. 


(6) 


a) + (6). 




2x^ = 90; 
a;» = 46; 
a; = 8V5 ; 




and. 


• 
• • 


y = y 2. 






V47 - oVio = 3V6 - V2. 




67. Let 




X — y = gqnare root of 23 — V628 ; 




then. 




a^ + y' = 23; 


(1) 


and. 




-2ay = -V628. 


(2) 


a) + (2). 




(« - y)a = 23 - V628. 


(3) 


(l)-(2). 




(X + y)« = 23 H- V628. 


(4) 


(8)x(4), 




(x^ -»»)« = 529 - 628 = 1. 


(5) 


Square root (6), 


x« - »« = 1. 


(«) 


(l) + (6). 




2a? = 24; 

x« = 12; 
x = 2V3; 




and. 


• 


y = \/ll. 






, V23-V628 = 2V3-Vn. 
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8. Cubing, 


4x-16 = 8; 


whence, 


x = 6. 


9. Squaring, 


x + 9-36; 


whence, 


x = 27. 
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10. Transposing (Sag. 1), y/2x-\-S = 3 ; 
whence, x = 12. 

11. Transposing (Sug. 1), Vx^ - 9 = 9 - x. 
Squaring, ajS - 9 = 81 - 18« + a^; 

wlience, x = 5. 

18. Transposing (Sug. 1), Vx* - 11 = x - 1. 

Squaring, x^ - 11 = x« - 2x + 1 ; 

whence, x = 6. 

18. Transposing (Sug. 1), Vl6 + x = 8 - Vz. 

Squaring, 16 + x = 64 - 16v^+x. 

Transposing, etc., 16 Vx = 48. 

Dividing by coefficient and squaring, x = 9. 

14. Squaring, x - 16 = 64 - 16Vx + x. 

Transposing, etc. , 16 Vx = 80. 

Dividing by coefficient and squaring, x = 26. 

16. Squaring, x •- 21 ^ x — 2V^-|- 1. 

Transposing, etc., 2 Vx = 22. 

» 

Dividing by coefficient and squaring, x = 121. 

16. Transposing and squaring, x + 5 = 25 — 10 Vx + x. 
Transposing, etc., 10 Vx = 20. 
Dividing by coefficient and squaring, x = 4. 

17. Transposing and squaring, x — 16 = 226 — 30 Vx + x. 
Transposing, etc., 30 Vx = 240. 

Dividing by coefficient and squaring, x = 64. 

18. Transposing, 2Vx- V2=V4x-22. 
Squaring, 4x-4v^ + 2 = 4x-22. 
Transposing, etc. , — 4 V2 x = — 24. 
Dividing by coefficient, squaring, etc. , x = 18. 

19. Clearing of fractions, Vx*- 9x + x - 9 = 36. 
Transposing, etc., Vx* — 9 x = 46 — x. 
Squaring, x* - dx = 2026 -- 90x + x^; 

whence, x = 26. 
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90. Clearing, Vai* - 4a; + a; - 4 = 4. 
Transposing, etc., y/W^^^^Tx = 8 — x. 

Squaring, a?-4x = 64 - 16a5 + a^; 

whence, x = 6J. 



21. Clearing, a/SxT^ + 8 + x = 12. 

Transposing and squaring, 8 x + x^ = 16 — 8 x + ae^. 

Transposing, etc., x = 1. 

82. Dividing the numerator of the first fraction by its denominator: 

2 
aearing, 2V3x-2 - V5x + 1 = 8. 

Transposing, etc., V3x = 9 ; 

whence, x = 27. 

88. Transposing and squaring. 



x2-Vl ~x = l-2x + xP. 
Transposing and squaring, 1 — x=:l — 4x + 4a^. 

Transposing, etc., x = }. 

84. Squaring, 1 + xVx^ + 12 = 1 + 2x + xP. 
Transposing and dividing by x, Vx^+ 12 = 2 + x. 
Squaring, x* + 12 = 4 + 4x + x^. 
Transposing, etc., x = 2. 

85. Clearing, f a — x — a — xVa — «. 
Transposing and dividing by x, Va — x = 1 ; 

whence, a -- x = 1, and x = a — 1. 

86. Dividing the numerator of the first fraction by its denominator. 

Clearing, transposing, etc.. Vox — 1 = 8 ; 

whence. Vox = 9, and x = — • 

• a 



87. Reducing the first member to a mixed quantity, 

24 _ 32 

Vx + 4 v^ + 6 

KBT H. S. ALO. — 11 



i + ^l-=-^-+i. 
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Transposing and dividing by 8, — §. 



Vx + 4 Vx + 6 
Cleaxing, 8 Vx + 18 = 4 Vic + 16. 

Transposing, etc., x = 4. 

28. Changing each fraction to a mixed quantity, 

11 12 _i . 20 





* 1 —AT — ——• 

Vx + 4 Vx + 12 


Transposing, etc., 


12 20 


v^ + 4 Vx + 12 


Dividing by 4, 

• 


3 6 


Vx + 4 Vx+12 


Clearing, 


8v^+86 = 5Vx + 20. 


Transposing, etc.. 


2Vx=16; 


whence, 


x = 64. 


39. Clearing, 


V-a^ + 2x-l = V-x2 + 8x-16. 


Squaring, 


-a? + 2x~l = -x9 + 8x- 16. 


Transposing, etc.. 


6x = 14; 


whence. 


« = 2}. 



80. Changing each fraction to a mixed quantity, 



1 — i»_=i- 6 



Canceling and dividing by — 6, 



Vx + 7 Vx + 1 

2 1 • 



Vx + 7 Vx-\-l 
Clearing, 2Vx + 2=v^+7; 

i^hence, x = 26. 

81. Beducing each fraction to a mixed quantity, 

1 2_^j_ 6 



Vx-6 Vx + a 

3 1 * 

Transposing and dividing by 2, ~ 



Clearing, 3 V^ - 18 = v^ + 2. 

Transposing, etc., x s= 100. 
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S8. Reducing each fraction to a mixed quantity : 

1 + ^—=1+ 20 



Transposing and dividing by 20, — :±^ = 



3V^-10 V2X"4 

1 1 



3V2a:-10 v^-4 



Clearing, 


>/2x-4 = 3V2x-10; 


whence, 


2V2x=:6, andx = 4J. 


88. Transposing, 


Vx+8=V«-8 + 2V2. 


Squaring, 


x-f8 = x~8 + 4\/2x -16 + 8. 



Transposing and dividing by 4, \/2 x - 16 = 2. 
Squaring, etc., x = 10. 



84. Clearing, 


o6-6Va»-x« = x. 


Transposing and squaring, 


a^62 _ ftiij.2 = x2 - 2a&x + a^b^. 


Transposing, etc., 


Wx2 + aja = 2a&x. 


Dividing by x, 


62x + X = 2 a6 ; 


whence, 


x= 2«ft 
63+1 


86. Squaring, 


l-2 + x=l+x. 

X 


Transposing, etc., 


I'" 


whence, 


« = i. 


86. Rationalizing the denominator: 


a + x + 2\/ax + x2 + x ^ 
a 


Clearing and transposing, 


2Vax + xs = aft - a - 2x. 


Squaring, ^tiz -f 4 x* = 


aa&2 + a2 + x2 - 2a25 _ iabx + 4^;. 
4 o6x = a^fta ^2a^b + aK 


Transposing, etc.. 


Dividing by a, 


46x=a62-.2a6+a, or o(6-l)a; 


whence. 


46 



164 KEY TO HIGH SCHOOL ALGEBRA. 

87. Rationalizing the denominator : 



Transposing, etc., and dividing by 4, vTicM^ = 2 — 2x. 
Squaring, 4x^ + 05 = 4 — 8xH-4 a?. 

Transposing, etc., x = }. 

38. Rationalizing the denominator : 

6 H- g + 2 V26 -x^-\-6-x _2 
2x 

Clearing and transposing, 2 V26 — x^ = 4 oc — 10. 

Dividing by 2 and squaring, 26 - x^ = 4x^ - 20x + 26 ; 

whence, 05 = 4. 

89. Rationalizing the denominator : 

a + 2 Vg^ — ax-\- a — x __^ 

X 



Clearing and transposing, 2 Va* — ax = x — 2 <x + cue 

Squaring, 4 a^ - 4aa5 = x^ +^ + a^^ - ^ + 2ax2 - 4a%c. 
Transposing, etc. , x^ + 2 ox^ + a^x* = 4 a^x. 

Dividing by x, and factoring, x('l + a)* = 4 a* ; 

X = -• 

(1 + a)2 

40. Clearing, a + Vx = a6 — feVx. 

Transposing, (6 + 1) Vx = a(6 — 1) ; 

whence, Vx = 5^i^-=lii; 

6 + 1 

and, x = «^i^^. 

(6 + 1)« 

41. Rationalizing the denominator : 

h^-2b V^"^^ 4- &^ - X _ ^ 

X 

Clearing and transposing, 2 feVfe^ — a; = 2 6^ _ a; — ox. 

Squaring, 46* -462x=46*+x2+o^2_4ft2a._4<,52a;+2(M;?. 

Transposing, etc., x^ + 2 ox^ + a^x^ = 4 a6^. 

Dividing by x, x + 2 ox + a^x = 4 afe^. 

Factoring, «(1 + 2 a + a*) = 4 afe^ ; 

whence, x = — • 

(1 + ay 
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48. Clearing, 6x- 3V2a;~ 4a;« = 2a; + V2a; - 4aj2. 

Transposing, . 4 a; = 4 V2 a; — 4 x^. 

Dividing by 4, and squaring, a^ = 2 oe — 4 x^. 

Transposing, and dividing by x, x = j. ' 

48. Reduce the fraction to an entire quantity : 

\/2x-f 1 = 2 - y/2x. 
Squaring, 2x + 1 = 4 - 4V2x + 2x. 

Transposing, etc., ^y/2x = 8. 

Squaring, 32x = 9; 

whence, x = /j. 



44. Clearing, V4x + 3 + 2 Vx - 1 = 6V4x + 3 - lOVaT^. 

Transposing, etc., 12 Vx — 1 = 4V4xH- 3. 

Dividing by 4, and squaring, 9x — = 4x + 3; 

whence, x = 2f . 

46. In first fraction, divide numerator by denominator : 

v^+ V3= ^+^ + 2V3. 

2 

Clearing, 2 v^ +2\/3 = \^ + V3 + 4 V3. 

Transposing, etc., \/x = 3\/3. 

Squaring, x = 27. 

46. Clearing, 2x + 6Vx -A = 2x + 11\^ -30. 
Transposing, etc., 6>/x = 18. 

Dividing by 6, and squaring, x = 9. 

47. Transposing and squaring, 

a;2 _ 12a; - 20 = 64- IBVx^ + 4x + 12 + x^ + 4x + 12. 
Transposing, etc., 16Vx2 + 4x+ 12 = 16x + 96. 

Dividing by 16, and squaring, xH4 x+ 12 = x^ + 12 x + 36. 
Transposing, etc., 8 x = — 24 ; 

whence, x = — 3. 

48. In first fraction, divide numerator by denominator : 

Clearing, 3-\/x — 3 Va = \/x — Va + 6>/a. 

Transposing, etc., 2y/x = 8 Va. 

Dividing by 2, and squaring, x = 16 a. 
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48. Squaring, aH-a + 2Va^H-(a + 6)a5 + a6+i;+ 6=4ajH-a + 36. 
Transposing, etc., Va!* + (a + h)x + aft = x + 6. 
Squaring, x* H-(a + 6)aj + oft = ai* + 2 6x + 6«. 

Transposing, etc., , (a — b)x = 6« — a6 ; 

whence, x = — 6. 

60. Clearing, 2Vx + l - 2Vx - 1 = Vx+ 1 + Vx - L 

Transposing, etc., Vx-f- 1 = 3 Vx — L 

Squaring, x+l=9x — 9; 

whence, x = |. 

6L Clearing, cVa^ + x« + ex = 6 Va« + x« - 6x. 

Transposing, etc., (6 - c) Va* + x'-^ = (6 + c)x. 

Squaring, (6 - c)a(aa + x^) = (6 + c)«x^. 

Transposing, - 4 ftcx^ = - (6 - c)a(i^. 

Dividing by coefficient and extracting square root, 

2V6c 
68. Rationalizing the denominator : 

(q + a; + V2 ax H- x^)^ _ ^ 
a2 



Extracting square root, g + a; + V2ax + x8 ^ ^ 

a 

Clearing and transposing, V2 ox + x* = — a — x + a>/6. 

Squaring, 2ax + ai* = a« + x^ -^a^b -h 2ax - 2a*V6 - 2axV&. 

Transposing, etc., 2 oxVft = a«(l - 2^6 + 6) ; 

whence, x = ^ilzzJ^*. 

2V6 

QUADRATIC EQUATIONS. 
Page 225. 

16. Clearing, 3x2424x+48+3x2-24xH-48= 10aJ«-l(J0. 



Transposing, etc., 


4x3 = 266; 


whence, 


x= ±8. 


16. Clearing, 


8 + 3xH-3-3x = 8-8aJ». 


Transposing, etc., 


8x8 = 2; 


whei.4^, 

1 


« = ±J. 
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17. Clearing, a:? + 9« = 9x + 18. 
Transposing, etc., x = ± Sy/2, 

18. Clearing, 4a?-16 = x2-4. 
Transposing, etc., x = ^ 2. 

19. Clearing and squaring, x^ — a^ = a^ ; 
whence, x = ± a VS. 

90. Clearing and transposing, x Vx* + 8 = 8 — x^. 

Squaring and transposing, 9x^ = 9 ; 

whence, x = ± 1. 

81. Clearing, 16 = x Vx* + 6 + x? + 6. 

Transposing and squaring, x* + 6x* = x* — 20x^ + 100; 

whence, x = ±2. 



88. Transposing and squaring, x^ + 2 VI— x = 1 — 2 x + x^. 
Canceling x^ and squaring, 4--4x = l — 4x + 4x2; 

whence, a5 = ±Vf, or i jVS. 

88. Clearing, x2-2n*xH-m2H-x?+2n*x+f»3=4x2-4w»2. 
Transposing, etc., 2 x* = 6 wi* ; 

whence, x = ± m V3. 

84. Clearing, 
x2+2ax+aH«'-2ax+<|2-ax2-2a2x-a8-ax2+2(|2x-o« = 20X^-2 0^ 
Canceling, transposing, etc., 2 ox^ — x^ = a^ ; 

whence, ^= «^ 



x = ± 



2a-.l' 
a 



V2a-1 

86. Clearing, V26 + 16 x 4 V26 - 16x = 8. 
Squaring and uniting, V626 — 266 x^ = 7. 

Squaring and uniting again, 266 x^ = 676 ; 

whence, x^ = ^ ; 

x = ±l}. 

88. Clearing, x Vx* - 14 - x^ -f 14 = 6. 

Transposing and squaring, x* — 14x2 = x* — 18 x* + 81. 

Canceling, uniting, etc., x^ = ^ ; 

whence, x = i 4 J. 
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87. Expanding terms, canceling, etc., a^ = 38 ; 
whence, z = ±6. 



I Clearing, 6x-3 - 4aE; + 7 = 42^ + 2s. 

Canceling, uniting, etc., 4 x^ = 4 ; 

whence, x = ±l. 



I Expanding, x"H-4x+x2+4=x»--3x2+3x-l+x+18. 

Canceling, transposing, etc., 4 x^ = 8 ; 

whence, x = ± y/2, 

80. Clearing, 8x* + 8x^-6 -42x8 + 28 = 8x* - 16x2 + 6. 
Canceling, transposing, etc., 18 x' = 16 ; 

whence, x^= %\ 

81. Squaring, a + x = x + Vx* — 6^. 
Canceling x and squaring, a^ = x^ — 6^ ; 

whence, x = ± Va* + 6*. 

88. Rationalizing denominator, 

xg H- 1 - 2 Vx* - 1 -f x« - 1 _ 1 

2 -*• 

Clearing, transposing, etc., 2 x* — 1 = 2 Vx* — 1. 

Squaring, 4x* — 4x2 4-l = 4x*— 4; 

whence, x = ±V|, or ± iVS. 



88. Clearing, 205? - 2xV2 - x* + 2x2 + 2xV2 - ai^ = ox^ - 2a + ax«. 
Transposing, etc., 2 ox* - 4 x^ = 2 o ; 

whence^ x* = ^ ; 

^ a-2 

and, X = ±a/-^. 

84. Clearing, 
1 - x2 + (1 + x)\/H- x« = 2a + 2<iVl + x^ - 1 + x* -(1 - x) VI + x«. 

Transposing, etc., 1 — x^ + Vl + x* = a + aVl + x* ; 

or, (1 - a) VI + x2 = x2 + a - 1. 

Squaring, l-2a+aHa;2~2axHa2x2=aHaj*+l+2ax2-2a-2x2. 

Transposing, etc., 3 x^ — 4 ox* + aW = x* ; 

whence, X2 = 3_4flj^aa. 

and, x = i:V8-4a + a2, or ± V(2^ a)2 - 1. 



I 
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QUADRATIC EQUATIONS.- PROBLEMS. 

Page 226. 

A Zx — one number ; 

6 X = the other number ; 
9x2 + 2aaj2 = 3400; 

\\)fi^ ^ V 05 =±10. 



and, 

whence, 
and, 

7. Let 

then, 

and, 

Hence, 
whence, 

8. Let 

then. 

Hence, 
whence, 

ana, 

11. Let 
then, 
and, 
whence, 
and, 



I 



.0 3a;=±30^ ^ 

> V the numbenri* 



6x= ±60 
% = father^s age ; 



X 



- = son^s age ; 
4 



\^\ X = 32, the father^ s age ; 

- = 8, the son^s age. 

X = principal ; 
6x 
100 



= interest for 1 year ; 



? of — , or — = interest for 8 months. 
3 100 26 

^ = 900; 
26 

X = 160 dollars, the principal. 

2 X = Bide of one room in feet ; 
3x = side of other room in feet. 
4x2 



9^ 
9 



9 



= 20; 



x = 6; 

2x=12feet 



\ sides of rooms. 
3x = 18feeti 

6 J + X = one number ; 
6J — X = the other number ; 
1 |A - a;2 = 42 ; 

6J 4- X = 7, one number ; 

6J — X = 6, the other number. 
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Page 227. 



13. Let 
then, 
and, 
whence, 
and, 



18. Let 

then, 

and, 

whence, 

and, 



14. Let 

then, 

and, 
whence, 

16. Let 

then, 

and, 

whence, 
and, 

16. Let 

then, 
and, 
whence, 
and, 



10 + x 
10 -X 

100 - x=» 

X 

10 4- X 
10 -X 

16 + X: 
16 -X: 
266 - X^ : 
X- 
16 + X : 
16- X: 

X: 

3x. 

8 " 

8 

X: 

X = 

10 X 
9 

10 xg 
9 

x = 
10x _ 
9 

5x = 

4x = 

26x«H-16x2 = 

x = 

fix = 
4x = 



= one part ; 

= the other part ; 

= 96; 

= 2; 

= 12, one part ; 

= 8, the other part. 

= one part ; 

: the other part ; 

r240; 

= 4; • 

= 20, one part ; 

= 12, the other part. 

: the number of yards ; 
: the price per yard ; 

:24; 

: 8, the number of yards. 

the breadth j 
: the length ; 

1440 rods ; 

36 rods, the breadth ; 
40 rods, the length. 

one number ; 
the other ; 
164; 

2; 

S the numbers. 
8 J 
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17. Let 


3 05 — the first number ; 




6x — the second number ; 




8 as — the third number ; 


then, 


9«a + 26x2 + 64x2 =392; 


whence, 


x = 2; 


and, 


3x = 6 J 




6 X = 10 V the numbers. 




8x=16J 


18. Let 


X = sum received per day ; 


then, 


10 X = days he worked ; 


and, 


10x2 = ^62.60; 


whence, 


X = $ 2.60, sum received per day ; 


and, 


10 X = 26, days he worked. 


19. Let 


X = the greater ; 


then, 


^^ = theless; 

X 


and. 


824" ' 


whence. 


*« = 1296 ; 


and. 


X =: 36, greater ; -v 




324 = 9, less; [«'«'»«™'»»- 

X ^ 


90. Let 


10 + X = side of larger in rods ; 


and, 


10 — X ~ side of smaller in rods ; 


then, 100+20a;+a;2+ioo-20a;+a;2 = 272; 


whence. 


2a^ = 72; 


and. 


x = 6; 


whence, 


10 + X = 16 rods, side of greater lot ; 


and. 


10 — X — 4 rods, side of smaller lot. 


31. Let 


X = one ; 


and, 


V170 - x2 = the other ; 


then. 


170-2a^ = 72; 


whence. 


x = 7; 


and, 


V170 - x2 = 11. 
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AFFECTED QUADRATICS. 
Page 235. 

66. Clearing, 9 ca;2 + 8 ca; = 20 c 

Dividing by c, 9 aj2 + 8 a = 20. 

Completing square, 81 a;^ 4. 72 ac + 16 = 196. 

Extracting square root, 9x + ^ = ±H; 

whence, 9 x = 10, or — 18 ; 

and, x = J^, or — 2. 

57. Completing square, 

x^ + 2(a + 8)x + (o + 8)2 = (a - 8)«. 

Extracting square root, xH-a4-8=±(a — 8); 

whence, x = — 16, or — 2 a. 

58. Clearing, Sbx - Sx^ -{■ bx -{■ x'^ = I6b + 16x. 
Transposing, etc. , 2 x^ + (16 — 4 b)x = — 16 6. 
Completing square, 

16x2 + 8(16 - 46)x + (15 - 46)2 = 226 - 2406 + 166«. 



Extracting square root, 4x + 15-46=± V226 - 2406 + 166* ; 

whence, x = i?-^ll5 ± j V226 - 2406 + 1662. 

4 

59. Clearing, a6x2 + (a2 - 62)x = <i6. 
Completing square, 

4 a262x2 + 4 a6(a2 - 62)x + (a^ - 62)2= (a2 + 62)a. 
Extracting square root, 2 a6x + a2 — 62 = ± (a2 + 62) ; 
whence, 2 a6x = 2 62, or — 2 a* ; 

and, X = -, or - -. 

a 6 

60. Extracting the square root of each member. 



X + C X — c 

Clearing, ex — c^ = dx -\- cd, or — dx-^cd; 

whence, X = 5i«±|l, or fc^l. 

e-d c+d 
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61. Clearing, Sx^-10bx='-3l^. 

Completing square, 64 «a _ 80 6x 4- 26 fea = fta. 
Extracting square root, Sx — bb=±b; 

whence, » = — , or-. 

4' 2 

68. Clearing and transposing, 4 oe^ - 15 ex = 4 c>. 
Completing square, 64 x^ - 240 ex + 226 c^ = 289 c^. 
Extracting square root, 8»— 16c = ±17c; 

whence, x = 4c, or-5. 

4 

68. Clearing and transposing, 

a^chi^ - 2 db^cx = -b* ; 

whence, aja — 2— x = — ^* 



ac a^ 

Completing square, x^ - 2— x + — = 0. 

ac a^c^ 

Extracting square root, x — ^ = : 

ac 

whence, « = — . 

ac 

64. Clearing and transposing, x ^/c- (c + 1) v^ = - \/c. 

Completing square, 4cx-4Vc{c^-l)^^+(c^-l)a=(c-l)a. 

Extracting square root, 2 V«c -(c + 1) = i (c - 1) ; 

whence, 2 a/S = 2 c, or 2 ; 

a^d, x = c, or i. 

c 

66. Clearing and transposing, 28 x^ - 24 ex = 4 c^. 

Dividing by 4, and completing square, 49x3— 42 cxH- 9 c2= 16 c^. 

Extracting square root, 7x — 3c = ±4c; 

whence, x = c, or --. 

7 

66. Clearing, a^x^ - 6 a6x = - 6 62. 

Completing square, cfisfi - 6 a6x + ?^ = — . 

4 4 

Extracting square root, ax- — = ±-; 

^ 2 

Whence, a- = M, or ?^. 

a a 
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67. Transposing, cx^ — (c-^ + l)x = — c. 
Completing square, 

4c3x3 - 4 c(c^ + I)* + (c2 + 1)8 = (c2 - l)a. 
Extracting square root, 2 ex — (c^ + 1) = i (c^ — 1) ; 

whence, 2 ex = 2 c^, or 2 ; 

and, x = e, or — 

c 

68. Clearing and transposing, x^ — 2 x = — 3. 
Completing square, aJ^ — 2x + l =—2. 
Extracting square root, x — 1 = ± V— 2 ; 

whence, x = 1 i V— 2, 

69. Completing square, 

36x2 - 12(6 + 2e)x + (b + 2e)« =(6 - 2e)«. 
Extracting square root, 6x — (6 + 2e) = ± (6 — 2 e) ; 

whence, 6x = 2 &, or 4 c ; 

and, x = -, or -J. 

70. Transposing and completing square, 

4 4 

Extracting square root, x — ( ^'~ ^"^ ^ ) = ± f ^"" ""^ j; 

whence, x = a — 6, or e. 

71. Squaring and transposing, 

x* — (a + 6 e)x = — 4 ae — 4 e'. 
Completing square, 

4 4 

•r^ X A. ^ <i + 6e . d — 3e 

Extractmg square root, x — =^ — = ± — - — ; 

whence, x = a + c, or 4 e. 

73. Completing square, 

4(c + (1)2x2 - 4(e2 - (P)x + (e - d)^ = (c + (i)2. 
Extracting square root, 2(e+ (l)x— (e— d) = ± (e+ d) ; 

c — d 

whence, « = —r^^ ^^ — r~y 

e+d c+d 
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78. Clearing and transposing, 

3V2a;2-2na; = 9n + 3aj. 
Squaring both members, 18 ai^ - 18 nx = 81 »^ + 54 nx-|- 9a^. 
Transposing and dividing by 9, x^ — Bnx = 9n^, 
Completing square, x^ -Snx+lQn^ = 26 n\ 

Extracting square root, a; — 4n=i:6n; 

whence, x = 9 n, or - n. 

74. Clearing and transposing, 

{ac + bc)x^ - [(a + 6)2 ■\-c^-]x--{ac-\- 6c). 
Completing square, 

(ac+6c)'»>-(ac+6c)[(a+d)»+C)]»+t(''+^)'+'^T=i:(«+^)*-«^r. 

4 4 

Extracting square root, 

c(a + 6)x - Ci«±^lidL^=± [(g + 6)2 - c«] . 

^ . 2 2 ' 

whence, c(a + 6)x = (a + 6)2, or c^ ; 

and, a; = ^L±^, or -^. 

c a + 6 

76. Clearing and uniting terms, 

(3 o - 2 6)x2 + 6(62 - (|2)x = 12 a62 - 8 a26. 
Completing square, 

(3a-26)2x2+6(8a-26)(62-a2)x+9(62-(|2)2=(362-4a6H-3a2)a. 
Extracting square root, 

(3a - 2 6)x + 3(62 - a^)^±(Zh^ _ 4a6 + 3a2) ; 
whence, (3 a - 2 6)x = 6 a2_4 ^6, or 4 a6-6 62 ; 

and, x = 2a, or^K2«-3&). 

3a-26 

76. Expanding and collecting terms, 

2(c2 - d2)a;2 _ 4(c2 4. ^2)a; = 2(d2 _ cs). 
Dividing by 2, and completing square, 

(C2 - <i2)2x2 - 2^C2 - (|2) (c2 + ^2)^+ (c2 + d^)2 = 4 c2d2. 

Extracting square root, (c2-cri)x- (c2+d2) = j. 2 cd ; 
whence, ((52 _ d^)x = c2 ± 2cd + (i« ; 

and, a: = ^±^, or ^-:^. 

c — d c + d 
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Page 237. 

4. Completing square, as* — 2 x^ + 1 = 9. 
Extracting square root, jk* — 1 = i 3 ; 

whence, x* = 4, or - 2 ; 



and, z = ±2, or ± V^, 

5. Completing square, o^ — 3 «« + } = J^. 
Extracting square root, a^ — | = ± J/ ; 

whence, ofi = S, or — 6 ; 

and, x = 2, or -y/'^. 

6. Completing square, x^ — 4 a^ + 4 = 36. 
Extracting square root, x^ — 2 == ± 6 ; 

whence, x^ = 8, or - 4 ; 

and, aj=:2, or v^^=T. 

7. Completing square, x* — 2 x* + 1 = 9. 
Extracting square root, x* — 1 = ± 3 ; 

whence, x* = 4, or — 2 ; 

and, x = ±2, or ±V— 2. 

8. Completing square, 16 x* — 4 x^ -f- J = y-. 
Extracting square root, 4 x^ — J = ± { ; 

whence, 4x^ = 4, or —3; 

and, , x = ±l, or ±JV— 3. 

9. Dividing by 2, and completing square, 

^_x^^l 3969 



4 64 64 
Extracting square root, x* — J = ± ^ ; 

whence, x^ = 8, or — ^ ; 

and, x = 2, or y/^^ = iy/^^Q2, 

* 

10. Completing square, x* + 4 x^ + 4 = 16. 

Extracting square root, x^-^2=±4; 

whence, x^ = 2, or — 6 ; 

and, x = ±V2, or ±V^, 




EQUATIONS IN THE QUADRATIC FORM. 177 

11. Completing square, x^ -\-2x* + 1 = 9. 
Extracting square root, 35* + 1 = ±3 ; 

whence, x^ = 2, or - 4. 

Raising to 4th power, x = 16, or 256. 

13. Completing square, 358 ^ 3 jgi ^ j _. aji. 
Extracting square root, «* + f = ± V- ; 



whence, x^ = 8, or - 11. 

Squaring, x« = 64, or 121 ; 

whence, x = 4, or \^l21. 

18. Completing square, x» + 8 x' + | = y. 

Extracting square root, «' + J = ±f ; 

whence, x* =,1, or — 4. 

Cubing, X = 1, or — 64. 

14. Completing square, «* — x* + } = V* 

Extracting square root, ^ ~ i = ± } ; 

whence, x* = — 4, or 6. 

Raising to 4th power, x = 256, or 625. 

16. Completing square, 

4a2a*» + 4<i6x" + 6* = 4ac + 6*. 

Extracting square root, 2 ox" + 6 = ± V4 ac + b^ ; 

whence, X!" = ± — - V4 ac + 6*. 

2a 2a 



Extracting nth root, x = V- ^^ i ~y/iac 4- 6^. 

^ 2a 2a 

16. Completing square, 

(x2 + 4)aH-(x2 + 4)+i = i}i. 

Extracting square root, a:?H-4 + J=±V; 

whence, ac^ = 1, or - 10 ; 

and, x = ±l, or±V=^. 

KST H. S. ALO. — 12 
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17. Completing square, 

4(a; ,- 1)« + 20(x - 1) + 26 = 81. 
Extracting square root, 2(x — 1) + 5 = :t 9 ; 

whence, 2(x — 1) = 4, or — 14 ; 

and, 05 = 3, or — 6. 

18. Completing square, 

4(aj2 - 9)2 - 44(x2 - 9)+ 121 = 44L 
Extracting sqi;iare root, 2(a;2 — 9) — 11 = ± 21 ; 
whence, 2(x« - 9) = 32, or - 10 ; 

and, x2 == 26, or 4 ; 

therefore, x = ± 6, or ± 2. 

19. Completing square. 

Extracting square root, x^-^l + i=±ij^; 

whence, a^ = 4, or — 7 ; 

and, X = ± 2, or ± V— 7. 

90. Completing square, 

(X* - x)2 -(x8 - x)H- J = i}A. 

Extracting square root, x^ — x + } = ± ^ ; 
whence, x^ — x = 12, or — 11. 

Completing square, x* — x + J = ^, or — y. 

Extracting square root, x — } = ± J, or ± JV--43 ; 

whence, x = 4, or — 3, or } ± JV— 43, 

81. Completing square, 

'^ (x + 6)-\/^rf6 + J = V. 

Extracting square root, \/x + 6 + J = ± j ; 

whence, VxH-6 = 2, or — 3, 

Squaring, x + 6 = 4, or 9 ; 

therefore, x = — 1, or 4. 

22. Completing square, 

(3x+4)+4V3x+4+4=36. 
Extracting square root, V3x + 4 + 2 = ± 6 ; 

whence, V3x + 4 = 4, or — 8. 

Squaring, etc., x = 4, or 20. 
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88. Completing square, 

169 






Extracting square root, - -f x + i = ± V ; 

X 

whence, - + « = 6, or — 7. 

Clearing, etc., x2-6x = -8, orx2 + 7x = -8. 
Completing square, 4x2-24x+36=4, or 4 x2+28x+49=17. 

Extraqting square root, 2 x-6= ±2, or 2 x+7= ± VlT"; 

whence, x = 4, or 2, orx = — Jdb Wl7. 



24t. Completing square, 

121 
4 



(l-MI-M 



a 1 11 

Extracting square root, - + x + - = db— J 

X 2 2 

whence, - + x = 6, or — 6. 

Clearing, etc., ai^ — 6x = — 6, orx2 4-6x = — 6. 
Completing square, 4x2-20x+26=l, or 4x2+24x4-36=12. 

Extracting square root, 2:p-6 = dbl, or2x + 6=± Vi2 ; 

whence, x = 3 or 2, or x = —3 ± VS. 

25. Completing square, 

(2x«-4x+l)2--(2x2-4x + l) + J = H*- 
Extracting square root, (2 x^— 4 x+ 1) — J = ± V-. 

Transposing, etc., 2 x' — 4 x = 6, or — 7. 

Completing square, 4x* — 8x + 4 = 16, or — 10. 

Extracting square root, 2x — 2 = ±4, or± V— 10 ; 

whence, . x = 3, — 1, or 1±JV— 10. 

26. Completing square, 

aJ2-7x+18^Vx2-7x + 18 + J=-4A. 
Extracting square root, Vx^ — 7 x -}- 18 + J = ±-i^. 
Transposing, etc., Vx^ — 7x+ 18 = 6, or — 7. 

Squaring, x^ - 7 x + 18 = 36, or 49. 

Transposing, etc., x^ — 7 x = 18, or 31. 

Completing square, 4 x* - 28 x + 49 = 121, or 173. 

Extracting square root, 2 x — 7 = ± 11, or ± VX73. 

Therefore, r « = 9, - 2, or J± J VTtS* 



1— rT 
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87. Completing square, 



Extracting square root, V2a;2-}.3x4-9— |=±J. . 

Transposing, etc., V2 x^* + 3 x + 9 = — 1 , or 6. 

Squaring, 2x2 + 3x + 9=1, or 36. 

Transposing, etc., 2 x^ + 3 x = — 8, or 27. 

Completing square, 16 x^ + 24 x + 9 = — 56, or 226. 

Extracting square root, 4x + 3 = ± V— 66, or ± 16 ; 

Whence, x = — I ± JV--66, 8, or - 4J 

Page 238. 

88. Completing square, 

3x2 + 1 + 2(3x2 + 1)* + 1 = 64. 
Extracting square root, V3 x* -f 1 + 1 = ± 8. 

Transposing, etc., V3 x* -f 1 = 7, or — 9. 

Squaring, 3 x^ + 1 = 49, or 81. 

whence, x = ±4, or iVy, =± fVlB. 

89. Completing square, 

Vx+12 4- v^x + 12 + J = ■¥• 
Extracting square root, v^x+ 12 + } = ± |. 

Transposing, etc., Vx + 12 = 2, or — 3. 

Raising to 4th power, x + 12 = 16, or 81 ; 

whence, x = 4, or 69. 

80. Completing square, x4-2+(x+2)*4-J=^;^. 
Extracting square root, \/x + 2 4- } = ± f • 
Transposing, etc., Vx + 2 = 4, or — 6. 
Squaring, x + 2 = 16, or 26 ; 

whence, x = 14, or 23. 

81. Completing square, (x4-4)^-f (x+4) -f J= J^. 
Extracting square root, x + 4 + } = ±^; 

whence, x + 4 = 6, or — 6 ; 

and, X = 1, or — 10. 

88. Completing square, 

V5T31 - iv^ rr3i + TfV = W- 

Extracting square root, Vx + 31 — J = ± ^^ ; 

whence, Vx-f 31 = 3, or — f . 

Raising each number to 4th power, x+31=81, or ^fp ; 
whence, x = 60, or 19ff . 
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38. Add 13 to each member. 

Completing square, 

4x2 + 13 - 4V4a;^+13 + 4 = 26. 

Extracting square root, V4 a;^ + 13 — 2 = ± 6 ; 
whence, V4a;*^13 = 7, or - 3. 

Squaring, 4aj2 + 13 = 49, or 9 ; 

whence, x = ±S, or ± V— 1. 

84. Collecting terms, x^ ■{■(2b -\- l)x = 6 - b -b^. 

Completing square, x^^ (26+l)aj+^^^4-^= ¥• 

4 

Extracting square root, x 4- "*" = ± f ; 

whence, a; = 2 — 6, or — (3 + 6). 

85. Add 8 to each member. 
Completing square, 

(ai2 + 4x + 4)2 + 2(a;2 + 4a; + 4)+ 1 = 16. 
Extracting square root, aJ2 + 4a; + 4 + l =±4. 
Transposing, etc., a;* -f 4 a; = — 1, or — 9. 

Completing square again, x^ + 4 x + 4 = 3, or — 6. 

Extracting square root, x 4- 2 = ± V3, or ± V— 6 ; 

whence, x= - 2 ± V3, or — 2 ± V^. 

86. Completing square, 

x2 - 2 X - 3 Vxs - 2 X + f = i?^. 
Extracting square root, Vx=* — 2 x — f = ± f ; 



whence. 


Vx2-2x = 4, or -1. 


Squaring, 


x2-2x = 16, or 1. 


Completing square, 


x2 - 2 X + 1 = 17, or 2. 


Extracting root, 


X - 1 = ± Vi7, or ± V2 ; 


whence. 


X = 1 ± Vl7, or 1 ± V2. 


87. Completing square, 


4. 1 



Vx-ha 4- 2bVxT'a + 62 = 4 62. 

Extracting square root, v^x-l- a + 6 = ± 2 6 ; 

whence, v^x + a = b, or — 3 6. 

Raising to 4th power, x + a = 6*, or 81 6* ; 

whence, x = 6* - a, or 81 b* — a. 



182 
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88. Add 18 to each member. 
Completing square, 



aja _ lOaj + 18 - 2 Va;'^ _ iOjk + 18 + 1 
Extracting square root, \/x^— 10 a;+ 18— 1 
whence, Vai>-10x + 18 1 

Squaring, x^ - 10 x + 18 

Transposing and completing square, 

x2_l0x + 25: 

Extracting square root, x — 6 ; 

whence, x : 



:4. 

±2; 

3, or - 1. 
: 9, or 1. 

16, or 8. 

±4, or ±2v^; 

9 or 1, or 6 db 2 VS. 



QUADRATIC EQUATIONS. -PROBLEMS. 



8. Let 


X = one number ; 


then. 


10 — X = the other number ; 


and. 


10x-x2 = 21; 


whence, 


x = 7, one number; 


and. 


10 — X = 8, the other number. 


8. Let 


X = one part ; 


then. 


27 — X = the other part ; 


and. 


27x-x-2=140; 


whence, 


X = 7, one part j 


and, 


27 — X = 20, the other part. 




Page 239. 


4. Let 


X = width in rods ; 


then, 


X + 12 = length in rods ; 


and, 


aJ2+12x »y. 
160 " ' 


whence, 


X = 28 rods, the width ; 


and. 


X + 12 = 40 rods, the length. 


5. Let 


X — the number purchased ; 


then, 


100 

=^^ = the cost of each; 

X 


and, 


100 100 _ ^ . 

X x + 6 ' 


whence. 


X = 20 sheep. 
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6. Let 

then, 
and, 
whence, 
and, 

7. Let 
then, 
and, 
whence, 
and, 

8. Let 

then, 
whence, 

9. Let 

then, 

and, 

whence, 
and, 

10. Let 

then, 

and, 
whence, 

11. Let 

then, 

and. 

Hence, 
whence. 



X 

x+10 
a;3 + 10a; 

X 

a; 4- 10 

X 

a; 4-2 

X 

x-\-2 



number trees in a row ; 

number of rows ; 

2000; 

40, number in a row ; 

60, number of rows. 

one number ; 

the other number ; 

244; 

10; 

12. 



X = number of persons ; 
«2 - 110 = a; ; 

X = 11 persons. 





x = 


: daily wages ; 


c 






18 

X 


days worked 




m 


18 
x-1 


-12 = 

X 


8; 






■ 


X = 


3; 


c . 






1§ = 

X 


: 6, number of days worked. 






x = 


: Humber of eggs for 12 cents ; 






12 

X 


: price per egg. 






12 
x-2' 


12 

X 


. 1 . 
12' 








x = 


: 18 eggs for 12 cents; 
dozen. 


or 8 cents 


per 




x = 


: the cost ; 








X 

100 


: gain per cent ; 








aJ2 
100 


: entire gain. 


■ 




x4 


x2 
100 


= 24; 







X = 20 dollars, the cost 



». 
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18. Let 

then, 

and, 

whence, 

18. Let 

then, 

and, 

whence, 

14. Let 

then, 

and. 

Hence, 
whence. 



X 

aP + SOx 

X 



X = 



4«2 + 60aj 

X 

X 
X 

100 

100 

. x^ 

*+io6 



number of persons ; 

cents paid by each; 

1000; 

20 persons. 

width of frame ; 
area of f ram^ ^ 
216 ; 
: 3 inches, the width. 

the cost; 
gain per cent ; 



= entire gain. 
= 39; 



X = 30 dollars, the cost. 



Page 240. 



16. Let 

then. 



Therefore, 

whence, 
and. 



X — 

100 -x = 

60_ 

X 

100 -a; 
60 50' 
X 100 - a; 

X 

100 -X 

»50 
43.846 

. $60 
66.166 



rods dug by A^ 
rpds dug by B ; 

A's price per rod j 

B's price per rod. 

1 

4* 

43.845—, rods dug by A ; 
= 66.166+, rods dug by B ; 

= ^ 1. 14+ , A's price per rod ; 
= $.89+, B's price per rod. ^ 



16. Let 


X = width of street ; 


then, 


4 a;^ + 200 a; = area of street ; 


and, 


4x2 4.200x = 1344; 


whence, 


X = 6 rods, the width. 
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17. Let 


X = yards in one piece ; 


then, 


36 — X = yards in the other piece ; 




a^ = cost of one piece ; 




(36 - xy — cost of the other piece. 


Therefore, 


4:^=(36-x)a; 


whence, 


K = 12 yards ; 


and, 


86 - « = 24 yards. 

• 


18. Let X 


— quantity drawn each time ; 


then, 81 — X ; 


~ quantity of pure wine remaining after first drawing ; 


and, 81-^: 
81 


- part of each gallon of mixture which is pure wine ; 


81a;-aJ» 
81 


= quantity of wine drawn second time. 


Hence, 


. 81a; — «* i>* 


whence. 


X = gallons. 


19. Let 


X = B's rate per hour ; 


then. 


X + 1 = A^s rate per hour ; 




^-B'stime; 




^ -A'stime. 
x + 1. 


Hence, 


00 00 . . 
x^n + 1"'' 


whence. 


X = 9 miles per hour ; 


and. 


X + 1 = 10 miles per hour. 


90. Let 


X = number of silver coins ; 


then, 


27 — X = number of copper coins ; 


and. 


27 X — X* = entire value of silver or copper coins. 


Therefore, 


64x-2x2 = 100; 


whence. 


X = 2, the number of silver coins ; 


and. 


27 — X = 25, the number of copper coins. 
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Page 244. 
T. • x-y = 4; (1) 







«3 - ya = 32. 


(2) 


Dividing (2) by (1), 




i + y = 8. 


(8) 


Adding (3) and (1), 




2x = 12; 




whence, 




x = 6; 




and. 




y = 2. 


- 


8. 




x + y = 6j 


(1) 






a^ + y« = 13. 


(2) 


Squaring (1), 




x* + 2xy + ya = 25. 


(8) 


Subtracting (2) from 


(3), 


2 3^ = 12. 


(4) 


Subtracting (4) from 


(2), 


a?-2xy+V=l. 


(6) 


Extracting square root, 


•x-y = ±L 


(8) 


Adding (1) and (6), 




2x = 6, or4; 




whence, 




X = 3, or 2 ; 




and. 


• 


y = 2, or 3. 




9. 


• 


xy = 16; 


(1) 






2x+y = 13. 


(2) 


From (1), ' 


- 


'-"f 


(3) 


Substituting in (2), 




2x;+ — = 13. 

X 


.-•-(♦) 


Clearing, etc., 




x = 6, orlj; 




and. 




y = 3, or 10. 


-. 


10. 




xy = 6; 


(1) 






2x-3y = 9. 


(2) 


From (1), 




12 " ' 

y 

y =1 1, or — 4 ; 


(8) 

J 


Substituting in (2), 




(*) 


Clearing, etc.. 







and, X = 6, or — 1 J- 
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11. 




a;4-2y = 7; 


(1) 






2aj2-y2 = 14. 


(2) 


From (1), 




x=7 -2y. 


(3) 


Substituting in (^), 


98- 


66y + 8y2~y2 = 14. 




Combining terms^ etc. 


* 


y = 2, or 6 ; 




• 




a; = 3, or — 6. 

t. 




12. 




2a; + 3jf = 22; 


(1) 






2xif = 40. 


(2) 


From (2), 




^-20 
X = — • 

y 


(3) 


Substituting in (1), 




^ + 3y = 22. 

y 

y = 4, or 3i ; 


(4) 


Clearing, etc., 






and, 




« = 6, or 6. 




18. 




xy'lO' 


(1) 






jj y« 20 


(2) 


Squaring (1), 




1 + 2 1^-L. 

x2 ^ y2 100 


(3) 


Subtracting (2) from (3), 


2 4 

xy 100 


(4) 


Subtracting (4) from 


(2), 


1 2 1 _ 1 
x^ xy y'^ 100 


(5) 


Extracting the square 


root. 


1 i=±i- 

X y 10 


(8) 


Adding (6) and (1), 




2 4 ^^ 2 . 
— = — , or — ; 

X 10' 10' 




whence, 




X = 5, or 10 ; 




and, 

1 




y — 10, or 6. 




14. 




fl^ = 24; 


(1) 






«3 - 2 y2 = 4. 


(2) 


From (1), 




24 

«= — 

y 


(3) 


Substituting in (2\ 




676^2y2 = 4. 
ya 

y = ±4, or :f 3>/-2; 


W 


Clearing, etc., 







and, X = ± 6, or ± 4V-2. 
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^^' 


xy = 10 ; 


(1) 




x — y = S, 


(2) 


Squaring (2), ^ 


aJ2-2jey + y2 = 9. 


(8) 


Multiplying (1) by 4, 


4a^ = 40. 


(4) 


Adding (3) and (4), 


a;2-f 2jey + y« = 49. 


(5) 


Extracting square root, 


x + y = ±1. 


(6) 


Adding (6) and (2), 


2a; = 10, or -4; 




whence, x 


= 6, or — 2 ; y = 2, or — 6. 




16. 


xy = 12; 


(1) 




a; + y = 7. 


(2) 


Squaring (2), 


aj' + 2a^ + y2=:49. 


(3) 


Multiplying (1) by 4, 


4xy = 48. 


(4) 


Subtracting (4) from (3), 


a52-2xy + ya = l. • 


(6) 


Extracting square root, 


X — y = ± 1. 


UP) 


Adding (6) and (2), 


2x = 8, or6; 




whence, 


a; = 4, or 3 ; 




and. 


y = 3, or 4. 




17. 


^ aj-jf = l; 
'^ x»-y» = 37. 


(1) 


' 


(2) 


Dividing (2) by (1), 


a;2 + xy + y* = 37. 


(3) 


Squaring (1), 


x2~2a;y + y2 = l. 


W 


Subtracting (4) from (3), 


3xy = 36; 


(6) 




xy = 12. 


(6) 


Adding (6) to (3), 


x^ + 2xy + y^ = 49. 


(7) 


Extracting square root, 


a; + y = ±7. 


(8) 


Adding (8) and (1), etc., i 


» = 4, or — 3 ; y = 3, or — 4. 




18. 


x-\-y-4; 


(1) 




«» + y» = 28. 


(2) 


Dividing (2) by (1), 


x^ — xy-\-y^ = 7. 


(3) 


Squaring (1), 


a;2 + 2a;y + y^ = l6. 


(4) 


Subtracting (3) from (4), 


Sxy = 9; 


(5) 




xy = S. 


(6) 


Subtracting (6) from (3), 


x^-2xy + y^ = 4. 


(7) 


Extracting square root, 


a;-y = ±2. 


(8) 



Adding (8) and (1), etc., a = 3, or 1 ; y = 1, or 3. 
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19. 


flcs -f y« = 28 ; 


(1) 




aJ2y + xy^ ~ 12. 


(2) 


Multiplying (2) by 3, 


8x2y 4-305^2 = 36. 


(8) 


Adding (1) and (3), aj" + Sx^ + Szy^ + y» = 64. 


(4) 


Extracting cube root, 


a; + y = 4. 


(6) 


Dividing (2) by (5), 


asy = 3. 


(6) 


Squaring (5), 


xa + 2xy + ya = 16. 


(7) 


Multiplying (6) by 4, 


4ay = 12. 


(8) 


Subtracting (8) from (7), 


a;2-2a^ + y« = 4. 


(9) 


Extracting square root, 


x-y = ±2. 


(10) 


Adding (10) and (6), etc. 


, aj = 3, or 1 ; y = 1, or 3. 




90. 


x»-y» = 26; 


(1) 




- x^ + a^ = - 6. 


(2) 


Multiplying (2) by (3), 


-3a;2y + 3a^2__i8. 


(3) 


Adding (3) and (1), a* - 


3aj2y-f3xy2-y8-8. 


(4) 


Extracting root, 


X - y = 2. 


(6) 


Dividing (2) by (5), 


xy = 3. 


(6) 


Dividing (1) by (6), 


«* + xy + y^ = 13. 


(7) 


Adding (7) and (6), 


x^ + 2 xy + y2 = 16. 


(8) 


Extracting square root, • 


aj + y = ± 4. 


(9) 


Adding (6) and (9), etc., 


X = 3, or — 1 ; y = 1, or — ^ — 




91. 


x?-xy = 6; 


(1) 




x2 + ya = 61. 


(2) 


Let 


x = t7y; 




then (1) becomefi, 


"^« - "jy^ = 6 ; 


(3) 


and (2) becomes, 


©V + y2 = 61. 


(4) 


From (3), 




(6) 


From (4), 


' e>+l 


(6) 


Equating (5) and (6), 


6 _ 61 . 

•»-» t^ + 1' 


(7) 


whence. 


f> = 1, or - A^. 


(8) 


Substituting value of v in 


(6), y = ± 5, or ± ij-s/i. 




Therefore, 


*=±6, or Tjv^. 





y^ 
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ijc^+ajj/rrlS; • (1) 



4^ + 3xy = 64. (2) 



Let • z-n\ 



t 



then (1) becomes, 3 t^V + «2^* = liB ;^ (3) 

and (2) becomes, 4 y^ + 3 vy^ = 64. * (4) 

Dividing (4) by (3) |^^ = 3 ; (6) 

whence, t? = J, or - f (6) 

Substituting in (3), etc., y = db 8, or ± 3V3 ; x = ± 2, or =F 2 VS. 

8S. a:2 + a5y = 70; . (1) 

xy-t/^ = l2. (2) 

Let x = vy; 

then (1) becomes, «ay« + vy^ = 70 ; (3) 

and (2) becomes, vf/^-y^ = 12. (4) 

From (3). ^' = ^Ti* ^^^ 

From (4), ys = -^- (6) 

Equating (6) and (6), -[2_ = ^1^; (7) 

whence, t> = J, or J. (8) 

Substituting in (6), etc., y = ± 3, or ± 2\/2 ; x = ± 7, or ± 5\/2. 



2x + y5i^; 0) 

«y + 2y2 = i20. (2) 

From(l), x = ^^^^' (3) 

Substituting in (2), ?2|LzJ^ + 2 y^ = 120 ; (4) 

wkence, y = 6, or — 13J ; 

X = 8, or 17}. 

25. x = 2y«; (1) 

x-y = 15. (2) 

Substituting (1) in (2), 2 y* - y = 15 ; (^> 

whence, y = 3, or — 2} ; 

x=18, orl2f 
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26. '• .. a: + 4y=.14; (1) 

* . ^-2y + 4a; = ll. (2) 

From (1), * a; = 14 - 4 y. (3) 

Substituting in (2), y* - 2y + 66 - 16y = 11 ; (4) 
whence, y = 3, or 16 ; ac = 2, or — 46. 

27. •A * * 4a;y + xV = 06; (1) 

a; -f y = 6. (2) 

Completing square in (1), xhf^ + 4 xy + 4= 100. (3) 

Extracting square root, a^ + 2 = ± 10 ; (4) 

whence, aiy = 8, or — 12. (6) 

Combining (2) and (6), a; = 4^ or ^ or 3 ± \/2i ; 

y = 2; or 4, or 3tV2I. 

Page 245. 

28. a;2 + y« = 62; (1) 

X + y + a* = 34. (2) 

Multiplying (2) by 2, 2(a; + y) + 2 «y = 68. (3) 

Adding (1) and (3), k^+2acy+y«-f2(a;+y)= 120. (4) 

Completing square, (aj + y)2 + 2 (a; + y) + 1 = 121. (5) 

Extracting root#etc., ' a; + y = 10, or — 12. (6) 

' Substituting in (^), a:y = 24, or 46. (7) 

Multiplying (75 by 2, 2 a^ = 48, or 92. (8) 

Subtracting (8) froi|^(l), and extracting root, 

« - y = ± 2, or ± 2 V^HO. (9) 
Combining (6) and (9), « = 6, or 4, or -6i V-10 ; 

y = 4, or 6, or -6t V-10. 



I 



ai» + y2 = 13; (I) 

av + ya= 15. (2) 

Let a; = «y ; 

tnen (i) becomes, «V + y2 = 13 ; (3) 

and (2) becomes, t;y2 -f y^ = 16. (4) 

From (3), ^ = ^Tl' ^^^ 

From (4), V'^"^- W 



S \ 



*■ 
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Equating (5) and (6), 


13 _ 16 . 


■ 


(7) 


whence, 


t> = |, or J. 






Substituting in (6), etc., 


y=±3, ori 


fv^; 




• 


X = ± 2, or± 


Jv^. 




80. 






(1) 




X + If = 72. 




(2) 


Let \/x = 


: p, and y/y = q; 






then (1) becomes, 


P + g=6; 




(8) 


and (2) becomes, 


p» + g» = 72. 




(*) 


Solving as in E^ 18, . p = 4, 


or 2 ; and g = 2, or 4 ; 






whence, a; = 64, 


or 8 ; and y = 8, or 64. 






81. 


a^-y» = 66; 




0) 




as — y = — • 




(2) 



Clearing (2), and multiplying by 3, 

3a;2y-3scy2 = 48. (8) 
Subtracting (3) from (1), 

a^-8a;2y + 3iBy2-y» = 8. , (4) 

Extracting cube root, x — y = 2, (6) 

Substituting in (2), jcy = 8. ' (6) 

Solving, as in Ex. 16, x = 4, or — 2 ; y = 2, or — 4« 

88. X + y = 3 ; (1) 

x* + y* = 17. (2) 

(1)*, x*4-4x^ + 6aJ»ya + 4xy« + y* = 81. ^ (3) 

Subtracting (2) from (3), 

4x»y + 6aJV + 4xy» = 64. (4) 

Squaring (1), and multiplying by 4 xy, 

4x»y4-8x«|^ + 4xy« = 36xy. (5) 

Subtracting (4) from (5), 2 xV = 36 xy - 64. 

Completing square, etc., xy=2, orl6. (6) 

Combining (1) and (6), as in Ex. 16, x = 2, or 1, or i(3± >A^) ; 

y = 1, or 2, or J(3:f V^^). 



ii 
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%8. (a;-y)(aj2 + j^)=13; (1) 

xhf - xy^ = 6. (2) 

Multiplying (2) by 2, and factoring, 

2 xy{x - y) = 12. (3) 
Subtracting (3) from^(l), 

(x-y){^^2xy-\-^)=l. (4) 

Extracting cube root, « — y = 1. (6) 

Dividing (2) by (5), xy = 6. (6) 

Solving, as in Ex. 15, x = 3, or — 2 ; y = 2, or — 8. 

34. x2^aj + y = 18-y2; (1) 

xy = 6. (2) 

Transposing in (1), a;2 ^ y« -f a + y = 18. (3) 

Multiplying (2) by 2, 2 scy = 12. (4) 

Adding (4) to (3), (a; + y)^ + (x + y) = 30. 

Completing square, etc., x + y = 6, or — 6. 

Solving, as in Ex. 16, x = 3, 2, or - 3 ± V3 ; y = 2, 3, or - 3 T V3. 



x^ - xy + y2 = 21 ; (1) 

y2-2xy+16 = 0. (2) 

Let X = vy ; 

then (1) becomea, «y - vy* + y^ = 21 ; (8) 

and (2) becomes, ys - 2 ©y^ = - 16. (4) 

From (3), y2 = _^_. (6) 

From (4), J^ = r^- <®> 

Equating (5) and (t»), ^J^^^ = j^ ; (7) 

whence, v = |, or 3. 

Substituting in (5), y = ± 5, or ± -x/S. 

Substituting hi (2), x = ± 4, or ±3 VS.^' ^ 

86. x^ + xy 4- y* = 39 ; (1) 

2x2 + 3xy + y2 = 63. (2) 

Let X = t?y ; 

then (1) becomes, rV + «y^ 4- y^ = 39 ; (3) 

and (2) becomes, 2 «2y2 + 3 «y2 + y2 = 63. (4) 
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Equating (3) and (4), ?? = ?? ; (6) 

whence, i? = |, or — 4. 

Substituting in (3), y = ± 6» or db V3. 

Substituting in (1), a; = i 2, or ip 4 VS. 

87. aJ8 + a^ + 2ya = 74j (1) 

2 aja + 2 a;y + y2 = 73. (2) 

Let x = vy; 

then (1) becomes, v^^ -{-vy^-\-2y^=7i; (3) 

then (2) becomes, 2 «V + 2 ry2 4. y2 -_ 73, (4) 

From (3), y2 = ^±^ (6) 

From (4), y2 = Z? ,g. 

^ ^ '^ 2©2 + 2t? + l ^ ^ 

Equating (5) and (6), -—^ = — r-^| ; (7) 

whence, t? = f , or — f . 

Substituting in (5), y = d: 5. 

Substituting in (1), x=:± 3, or T 8- 



x2 + y2 + acy = 49 ; (1) 

«* + y* 4- a2y2 = 931. (2) 

Dividing (2) by (1), x^'-xy-\-y^ = 19. (8) 

Subtracting (8) from (1), 2xy = 30. (4) 

Adding (1) and (3), x^-^y^z= 34. (6) 

Adding (5) and (4), x^ + 2xy-{- y'^ = 64. (6) 

Extracting square root, x + y = ±8. (7) 

Subtracting (4) from (6), *» - 2ay + y* = 4. (8) 

Extracting square root, x — y = ± 2. (9) 

From (7) and (9), a; = ± 5, or ± 3 ; 

y = ±3,^r ±6. 



aj*-«2 + y4^y2 = 84; (1) 

a;2 + a;2y2 4. ^2 = 49. (2) 

Multiplying (2) by 2, and adding to (1), 

{x^+y^Y+^+f = 182. (8) 

Completing square, (pi? + y2)2 + (a;2 ^. ^2) 4. j = iji. (4) 
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Extracting square root, «' + y* + i = i V ; (5) 

whence, x^ + y« = 13, or - 14. (6) 

Substituting in (2), xV = 36, or 63 ; 

« j» 36 63 

whence, ya — or — - . 

• x* as* 

Substituting in (6) , «* + ^ = 13, or x' + ^ = - 14. 

ap* x^ 

Solving, X = 3, - 3, 2, - 2, V- 7 j:V^^, - V- 7 j:V^^; 

y=±2, ±2, ±3, ±3,'±V-7=F>/^=ni, ±V-7T>/^=n4. 

40. x + v^ + y = l9; (1) 

x2 + xy + ya = 133. (2) 

Dividing (2) by (1), a; - y/xy + y = 7. (3) 

Adding (1 J and (3), etc., x+y = 13. (4) 

Subtracting (3) from (1), etc., Vxy = 6. (5) 

Squaring, y xy = 36. (6) 

Solvmg, as^Ez. 16, x = 9, or 4 ; y = 4, or 9. 



41. X» + 2y3 = 44-xy; ^ (1) 

2x2-16 = 3xy-2y». ' (2) 

Let x=:vy ; ^^ 

then (1) becomes, f^y^ + 2 y^ = 44 _ t^ys j (3) 

and (2) becomes, 2 v^yJ - 16 = 3 tyy^ - 2 y2. (4) 

From (3), ^' = :^^2 <"> 

Equating (6) and (6), —-^ = \ ^^ ; (7) 

*^^ ^ ^' •a + t7 + 2.^2r2-3t; + 2' ^^ 

whence, ^ }, or J^. * 

Substituting in (5), y = i 4, or ± /iVTT. 

Substituting in (1), x = ± 2, or ± if Vll. 

48. x~y = l; (1) 

x» - y» = 61. (2) 

Dividmg (2) by (1 ) , a;« + xy + y^ = 61. (3) 

Squaring (1), x^ - 2 xy + y^ = 1. (4) 

Subtracting (4) from (3), 3xy = 60 ; 

whence, xy ;= 20. 

Solving as in Ex. 16, 

whence, » =-6, or — 4 ; y = 4, or — 6. 
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48. X - y = 2 ; (1) 

x» - y6 = 242. (2) 

Dividing (2) by (1), aj*+x»y+xV+a;y8+y* = 121. (3) 
Raising (1) to 4tli power, 

aj* - 4 a3y 4.15 a;2y2 _ 4 acy* + y* = 16. (4) 
Subtracting (4) from (3), 

5x»y - 5xV + 5a;y» = 105. (5) 

Dividing by 5, x^ - xV + ajy® = 21. (6) 

Squaring (1), aj^ _ 2 xy + y^ = 4. (7) 

Multiplying (7) by xy, x»y - 2 x V 4- acj^ = 4 xy. (8) 

Subtracting (7) from (8), x^ + 4 xy = 21. (9) 
Completing square, etc., xy = 3, or — 7. (10) 
Combining (10) and (1), x = 3, - 1, ± V~^+ 1 ; 
and, y=l, -3, ±V^^-1. 

44. x2 + y2 + 4 = 3 xy ; (1) 

X* + y* = 272. (2) 

Squaring (1), x* - 7x2y2 + y* = 16 - 24xy. (3) 

Sg/Stracting (3) from (2) , 7 xV^ - 24 xy = 256. (4) 
C%{)I)leting square, extracting root, etc., xy = 8, or — ^ ; 

^\.^r.n^ .. 8 ^, 32 

v^nence, y = -» or • 

X 7x 

Substituting in (1), 

x = ±4, i2, VK-62.±2V706), - V|(-62 ±2V705); 
and, y = ±2, i*4, ± Vj(-62t2V706), ± Vf(-62=F2V705). 



t 



46. # |. a;2 + xy + 4ya = 6; (1) 

^' % 3x2 + 8ya = 14. (2) 

Let \'f • ^ x = vy; 

then (1) becomes, «^2 + ^^2 + 4 ^2 _ g . (3) 

then (2) becomes, 3 v^?j^ 4- 8 y^ = 14. (4) 

From (3), y2= «_^ (5) 

From (4). ,•. ^ = s^- ^ 

Equating (5) and (6), ^^ = ^-Ji^ , (7) 

whence, v = 4, or — J. 

Substituting in (5), y = ± i, or ± f VIO ; 

and, X = ± 2, or =F J VlO. 
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46. Sx^-^7xy = S2; (1) 

x2 + 6a;y + 9y2 = 279. (2) 

Let x = vy; 

then (1) becomes, 3 «2y2 ^ 7 vy'^ = 82 ; (3) 

and (2) becomes, vV ^ 5 ^ya _^ g y2 _. 279. (4) 

Finding the values o£ y^ from (3) and (4), and equating, 

82 279 



whence, v = J, or J. 

Substituting in (3), y = ± 4, or ± 3v^ ; 

and, a; = ± 2, or ± V^. 



(5 J 



3i;2+7r~t72+6t? + 9' 
whence, v = f , or — f{{. 

Substituting in (3), y = ± 5, or ± 10^ ; 

and, « = ±2, or T 24|. 



47. aJ« + y2 = 3 + ay. (i) 

X* + y* = 21 - xV*. (2) 

Squaring (1), x* + 2a;V + y* = 9 + 6a^ + 05^*. (3) 

Subtracting (3) from (2), 6 a^ = 12 ; (4) 

whence, xy = 2 (6) 

Substituting the value of acy in (1 ) , 35^ + y2 =. 5, (g) 

Adding 2xyto (1), x2 _^ 2a;y + y^ = 9. (7) 

Extracting root, a; + y = ± 3^ (8) 

Solving as in Ex. 16, aj = ± 2, or ± 1 ; 

and, y = ± 1, or ± 2. 

48. a;a + a;y + 2y2=44; (1) 

2a;2-xy + y2 = 16. (2) 

Let x = vy; 

then (1) becomes, zl^^ + vy^ + 2y^ = U; , (3) 

and (2) becomes, 2 v'V - i^y^ + y^ = 1^. W 

From (3) and (4) finding values of y^, and equating, 

44 16 



(6) 
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49. 


x^- 


-xy + ^ = 7; 


a) 




aj* + 


x'V + y4 = 133. 


(2) 


Dividing (2) by (1), 


ac^ + xy -1- y« = 19. 


(8) 


Subtracting (1) from (3), 




2xy = l2; 




whence, 




xy = 6. 




Proceed as in Ex. 17, 








whence, 




x = ±S,0T ±2; 




and 




y = ±2,0T ±S. 




60. 


«2 + 2^ + X+y = 32; 


(1) 


Multiplying (2) by 2, and adding 


xy = l2. 

to (1), 


(2) 


(a 


+ y)2+(x+yj = 5«. 


(8) 


Completing «quare, etc.. 




X + y = 7, or — 8. 


(*) 


From (2), 




'=?• 




Substituting in (4), 




X + — = 7, or - 8 ; 

X 





whence, x = 4, or 3, or — 2, or — 6 ; 

and, y = 3, or 4, or — 6, or — 2. 

61. xa4^4y« = 266-4xy; (1) 

3 y2 _ x2 = 39. (2) 

Transposing in (1), x^ + 4 xy + 4 y^ = 256. (3) 

Extracting square root, x + 2 y = 16, or — 16 ; (4) 

whence, x = 16— 2y, or —16— 2 y. (6) 

Substituting in (2), completing square, etc., 

y = ± 6, or q= 69 ; x = ± 6, or ± 102. 



52. ^ x + y-^y/z-^y=:6; (1) 

x2 + y^ = 10. (2) 

Completing square in(l),x+y+V'x+y+l = ^. (3) 

Extracting square root, etc., Vx + y = 2, or — 3. 

Squaring, x + y = 4, or 9. 



Solving, as in Ex.8, x=3, 1, J(9± V^^); y = 1, 3, i(9 =F V- 61). 

68. x« + y2-(x + y)=78; (1) 

xy + (X + y) = 39. (2) 

Multiplying (2) by 2, 2 xy + 2(x + y) = 78. (3) 



\J 



SIMULTANEOUS QUADRATIC EQUATIONS. 199 

Adding (1) and (3), (« + vY + (« + 2/) = 166. (4) 

Completing square, etc., x + y = 12, or — 13. (5) 

Subtracting (6) from (2), xy = 27, or 52. 

Solving, as in Ex. 16, a; = 9, 3, i(- 13 ±>/^^); 

y = 3, 9, i(-13TV^^^)- 

54 3(x4-y)^3(x~y)^^Q. ^1) 

flj — y x + y 

X? + y* = 46. (2) 

Clearing (1), uniting, etc., ' V = i «*i (3) 

whence, y = ± i x. (4) 

SubstitUoing in (2), x = 6, - 6. 

Substituting in (4), y = it 3, T 8. 

Page 246. 

66. xa-xy = a« + 6*; (1) 

xy - ya = 2 aft. (2) 

Subtracting (2) from (1), (x - y)a = (a - &)« ; (3) 

«9hence, x — y = ± (a — 6). (4) 

Dividing (1) by (4), *=T^» "T^* 

Dividing (2) by (4), V = ±^, ±~ 

66. x + 2y = 3o + 6; (1) 

a;y + y* = 2a(a + 6)- (2) 

Multiplying (1) by y, xy + 2 y2 = (3 a + 6)y. (3) 

Subtracting (2) from (3), ya - (3 a + 6)y = - 2 a* - 2 ab. (4) 

^ -, , i Sg 4- b , a — b 
Completing square, etc., y — = ± ; 

whence, y = a + 6, or 2 a ; 

and, x=a — 6, or6 — «. 

67. «2H-y« = 2(a2+6a); (1) 

xy=a^- 62. (2) 

Multiplying (2) by 2, 2 xy = 2 o^ - 2 d^. (8) 

Adding (3) and (1) and extracting square root, 

x + y=±2a. (4) 



K 
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Subtracting (3) from (1) and extracting square root, 

« - y = lb 2 6 ; (5) 

whence, from (4) and (6), x =: a ± b, or — a ± b ; 

and y = a T 6, or — o =F &• 



68. 



x + y + Vx + y = 12 ; 
x — y -\- Vx — y = 2. 



Completing square, etc., with (1), aj + y = 9, or 16. 

Completing square, etc., with (2), a; — y = 1, or 4 ; 
whence, from (3) and (4), x = 6, ^, y, 10 ; 

and, y = 4, V. i.^ 



69. 



a;2 + ya + 4 Va;2 + y* = 45 ; 
ic* + y* = 837. 



(1) 

(2) 
(3) 
(4) 



Completing square in (1), etc., Vx^ + y^ = 5, or — 9. 
Squaring, aj* + y2 — 25, or 81. 

Squarmg (4), a^ + 2 x^ + y* = 626, or 6561. 

Subtracting (2) from (5), 2 a;^ = 288, or 6224. 

Subtracting (6) from (2), a^ - 2 aj^ + y* = 49, or - 5887. 

Extracting square root, x^ — y^ = ±7, or ± 29V— 7. 

Adding (8) and (4), etc., 

» = 4, - 4, 3, - 3, Vi(81J:29V^^), - Vj(81±20V^T) ; 

y = ±3, ±3, ±4, ±4, ±Vi(81T29V^), ± Vi(81 =F29V:rT). 

60. 



a) 

(2) 

(3) 

(*) 
(6) 

(«) 
(7) 

(8) 



Vx — Vy — aj = Va — x ; 

2Vy — a; = 3 Vo — aj. 
Multiplying (1) by 2, and adding (2), 2'\/a; = 5Va— a^ 
Squaring both members of (3), 4 aj = 25 a — 25 a; ; 

whence, ai = }J a. 



(1) 

(2) 
(3) 



Substituting in (2), 



y = Ho- 



SIMULTANEOUS QUADRATIC EQUATIONS -PROBLEMS. 



1. Let 
then, 
and, 

Solve as in Ex. 15, page 246. 



X = one, and y the other ; 
a; + y = 8; 
a:y = ia. 
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8. Let 


X = one, and y the other ; 


then, 


X + y = 12 ; 


and, 


aJ8 + y2 = 104. 


Solve as in Ex. 8, page 244, 




S. Let 


X = one, and y the other ; 


then, 


a; + y = 13 ; 


and, 


Vi + v^ = 5» 


Solve as in Ex. 8, page 244. 




4. Let 


z = one, and y the other ; 


then, 


aj + y = 20; 


and, 


xy = 09. 


Solve as in Ex. 16, page 244. 




6. Let 


X = one, and y the other ; 


then, 


X + y = 100 ; 


and. 


y/x-y/y = 2. 


Squaring (2), 


X — 2Va:y + y — 4. 


Subtracting (3) from (1), 


2y/xy = 96, 

• 


Adding (4) to (1), 


x + 2V'xy + y = l»6.. 


Extracting square root, 


Vx + V^ = ± 14. 


Adding (6) and (2), etc., 


X = 36 ; y = 64. 


6. Let 


X = one, and y the other ; 


then, 


x-y = 2; 


and, ^ 


x8 - y« = 66. 


Solve as in Ex. 17, page 244. 




7. Let 


X = one, and y the other ; 


then, 


xy + y2 = 84- 


and. 


x2 - xy = 16p 


Solve as in Ex. 23, page 244. 




8. Let 


X = one, and y the other ; 


then, 


xy = 48; 




x«-y« = 37(x-y)«. 


Dividing (2) by « - y, 


x2 + xy + ya = 37 (x2 - 2xy + y^). 


Substituting value of xy, 


xa + 48 + y2 = 37 (x^ - 96 + y^). 



(1) 

(2) 
(3) 
(4) 
(6) 
(8) 



(1) 
(2) 
(8) 
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Transposing, etc., x^ + y^ = 100. (6) 

Multiplying (1) by 2, 2 ay = 96. (6) 

Subtracting (6) from (6), x^ - 2 acy 4- y* = 4. (7) 

Extracting root, x — y = 2. (8) 

Adding (6) and (5), extracting root, x + y = 14 ; (9) 
whence, x = 8 ; y = 6. 

9. Let X and y represent the numbers ; 

then, x + y — a; 

and, x^ + y^zzb. 

Solve as in fix. 8, page 244. 

Page 247. 

10. Let X and y represent the numbers ; 

then, X + y + a^ = 34 ; 

and, (x« + ya)-(x + y) = 42. 

Solve as in Ex. 63, page 246. 

11. Let X and y represent the digits ; 
therefore, 10 x + y will represent the number ; 

then, x>* + y* = 10x4^y + a^; (1) 

and, 10x + y + 36 = 10y + x. (2) 

Tnoisposing, etc, in (2), x - j^= 4.> (3) 

From (8), « = i+ft (i) 

Siibstitnting in (1), etc, x = ^; and y = 8 ; 

hence« the number is 48. 

It. Let X = A^s daily fste» and y = B's ; 

Uien» . x-y = 12; (1) 

and, ^ + .^ = 720. (2) 

Clearing in (2), *9^^ = 144a (3) 

»\>m vl''* « = 12 + y. (4) 

SJuUsiitatin^ in ^3^ , 12 y - y=^ -i^ y=^ = 1440. (6) 

Cs>mpl*un^ square, etc, y = 24 miles^ B's rate ; 

and^ X = ^ miles A*s rate. 
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18. Let 

then, 

and, 

therefore, 
and, 

Solving, 

14. Let 
area of addition 
hence, 
whence. 





X 




12 




y 


12 

y 


1 

2 


X • 


-y 



X 



\y V 



quantity of cotton, and y of Unen ; 
the price of linen per yard ; 

the price of cotton per yard ; 

32; 

12. 



a; = 48 yards ; y = 16 yards. 

X = width of addition ; 
= 4a;2 + 60a;; 
4a;2 + 60« = 216; 
a; = 8; 



therefore, width is 18 rods ; length, 24 sods. 



16. Let 

then. 



therefore, 

whence, 

and, 

16. Let 

then. 



X 

a; -12 

147 

X 

J20L 
a;-12 
120^ 147 
x-12 X 

X 

147 

X 



= the number of yards bought ; 
= the number of yards sold ; 

= price paid per yard ; 

= price per yard received ; 

1 

"4* 

= 49, the number of yards ; 
= $3, price per yard. 



X = number of children ; 
4 



X 



= share of each; 



and. 



4_ 1 4 

X "65; « + i4 

Clearing, transposing, etc., 

Completing square, etc., x = 40, the number of children ; 

4 



whence. 



X 



= 10 cents, the share of each. 
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17. Let X = number of cows ; 

2400 



X 



= price per head ; 



then, («_10)(2400^\ 250,,^ 

Clearing, transposing, etc., 

a;a-20a; = 2400. 
Completing square, etc., x = 60, number of cows ; 

and, = 40 dollars, price per head. 

X 



Page 248. 

18. Let X = len||[th of rectangle j 

2x 

-A = length of square ; 

o 
then, ^ = other side of rectangle ; 

and, 4x«_ ^+1x^40 

9 3 

Clearing, imiting, etc., x^ — lSx = 360 ; . 
whence, x = 30 rdos ; 

and, ^ = 20 rods. 



19. Let X = miles he rode per hour ; 

a; — 4 = miles he walked per hour ; 

then, = — 

jc — 4 X 4 

Clearing, etc., x^ — ix = S2, 

Completing square, etc., jc = 8, miles per hour he rode. 



. Let X = number of John's marbles i 

y = number of Frank's marbles ; 
then, x^ + x^= 525 ; 

and, y^ + xy = 700. 

Solving, ' 05 = 15, Jojin's marbles ; 

and, y = 20, Frank's marbles. 
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81. Let 


lOx + y = the nnmber ; 


Hhen, 


a? + y2_i8 = i0aj-|-y; 


and, 


05 + y = 13. 


Solving, 


X — 6 ; and y — 7; 


whence, 


lOx-^y — QI, the number. 


22. Let 


z = one, and y the c 


then, 


xy = 16 ; 


and. 


SB* + y* = 4112. 



From (1), 



'-f 



(1) 

(2) 

(3) 



Substitutmg (3) in (2), a^+ /— Y= 4112^ 



Solving, 
and, 

28. Let 

and 

then, 

and, 

then, 

and, 
Solving, 



x = 8; 
y = 2. 

X = the number of hundreds in the first su^^, 
y = the number of hundreds in the second ; 

-^ = the rate imder the first conditions ; 
100 

-^ = the rate under the second conditions ; 
x2 +,xy =96; 

xy + 1^ = 160. 

X = 6 and y = 10. 



(1) 

(8) 



Therefore, the sums loaned were 1 600 and 1 1000. 



24. Let 



X = number of men in front of first column ; 

y = number of men in front of second column : 
as 4- 10 = number of men in depth of first column ; 
y + 10 = number of men in depth of second column ; 
then, «2 4. lox + ya + lOy = 1104 ; 



and. 


aj2+y2 = 724 


• 


Solving, 


x = 20; 
« + 10 = 30 




and. 


y = 18; 
y + 10 = 28 , 




whence, 


600 = men in first column ; 


and, 


604 = me 


Q in second column. 
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26. Let 

and, 

then, 

and, 
Solving, 



X 

y 

860 360 

y « 

360 360 



the circumference of larger wheel ; 
the circumference of smaller wheel ; 



-—=6; 



y -*- 3 X + 3 
X = 16 feet ; y 



4. 

: 12 feet. 



(1) 
(2) 



Page 249. 

36. Let X and y represent the numbers ; 
then, X 4- y = xy ; 

x^ — y^= xy. 
Dividing (2) by (1), jc — y = 1. 

From (3), x = 1 + y. 

Substituting in (1), l + y-\-)f=y + ^; 
whence, y = i ± i V5, or J (1 ± y/E) ; 

x = i±J\/6, or i(3±V6). 



(1) 
(2) 
(3) 
(4) 



87. Let 

then, 
and. 



then, 

and. 
Solving, 



. Let 



then. 



X = A's capital and y =B's ; 

A*s capital was equal to x dollars invested for 1 month ; 
B's capital was equal to 6 y dollars invested for 1 month. 

9x 



9x + 6y 



= A^s share of gain ; 



^--— = B's share of gain ; 

9x + 6y ^ * 

228 + 252 - 416 = 64, entire gain ; 

X + ^^^^ = 228 : 
9x + 6y 

x + y = 416. 

X = 192 dollars, A's capital ; 
y = 224 dollars, B's capital. 



(1) 
(2) 



X = the length and y the breadth ; 

2x + 2y=100; (1) 

xy = 689. (2) 



Solving, as in Ex. 16, page 244, x = 31 rods ; y =i 19 rods. 
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29. Let X = the number of women and y the number of men ; 
then, X + y = 20 ; (1) 

and, 24_M=i. .(2) 

y X 

SolTing, X = 12 women ; y = 8 men. 

80. Let X = the number of gold coins and y the number of silver coins ; 
then, X 4- y = 9 ; • (1) 

and, "^ + ^ = ^^i- ^^^ 

Solving, X = 5, or 4 gold coins ; y = 4, or 5 silver coins, 

SI. Let X and y represent the numbers ; 
then, x — y = 16; (1) 

and, ^ = y^. (2) 

Solving, X = 18 ; y = 3. 

S8. C D E. 

Let X = distance from D to E , the place where A overtook B ; 

then, - = A's rate per hour ; 

5 

= B's rate per hour ; 
20 1- . . 

60 — 2 X = distance from C to D ; 
or 5^r = whole number hours traveled ; 



60--X 60 -X 

20 

60-2 X 300-lOx , ., ,^,, .^^ ,. ^^Tx 
or = number of hours it takes A to travel fsom C to D. 

X X 

Therefore, 20x. ,300 - lOx^^ 

60-x X 

Clearing, etc., x = 20 ; 

and, 60 — 2 X = 20 miles, the distance from C to D. 

PROPERTIES OF QUADRATlOa 
Page 255. 

S. x2 + 3x + 2 = 0. 

Factoring, (x + 2)(x + 1) = 0; 

whence, , x = — 2, or — !• 

4. «2^. 7a; + 12 = 0. 

Factoring, («-«-4)(x + 3) = 0; 

wheiioe, x = —4, or — 3. 
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6. SB? -4a; -21 = 0. 

Factoring, (x - 7)(a; + 3) = ; 

whenpe, sc = H- 7, or — 3. 

6. a;*- 7a;- 18 = 0. 
Factoring, (a; - 9)(x + 2) = ; 

whence, a; = +0, or — 2. 

7. x^ + Qx + S = 0. 
Factoring, (a; + 4) (a; + 2) = ; 

whence, a; = — 4, or — 2, 

8. a^ + 12a; + 32 = 0. 
Factoring, (a; + 8) (x + 4) = ; 

whence, x = — 8, or — 4. 

9. x^- 10x-89'=0. 

Factoring, (x - 13) (x + 3) = ; 

whence, x = 13, or — 8. 

10. x?-12x-64 = 0. 
Factoring, (x - 16)(x + 4) = 0; 

whence, x = 16, or — 4. 

11. 4x2-10x + 6=0. 
Factoring, (2x - 3)(2x - 2) = ; 

whence, x = 1, or 1 J. 

12. 9x2 - 27 x + 18 = 0. 
Factoring, (8x - 6)(3x - 3) = 0; 

•vhence, x = 2, or 1. 

18. 4x2+ 16ax + 12aa = 0. 

Factoring, (2x + 6 a)(2x + 2a) = ; 

whence, x = — 3 a, or — a. 

14. 9x2 + 306x + 24 6« = 0. 

Factoring, (3x + 66)(3x + 46) = 0; 

whence, x = — 2 6, or — — . 

' 3 





PROPORTION. 


17. 


a5'-6aja + 2x-10=;0. 


Factoring, 


aja(x-6) + 2(x-6)=0; 




(aj8 + 2)(x-6)=0; 


whence, 


a; = ±V-2, or 6. 


18. 


2flc« + 6x«-3x-9 = 0. 


Factoring, 


2x2(x + 3)~3(x + 3)=0; 




(2x2-3)(x + 3)=0; 


whence, 


X = ± i Ve, or - 3 


19. 


ax» H- 2x2 - 6ax - 10 = 0. 


Factoring, 


x2(axH-2)-5(ax + 2) = 0; 
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(xa-6)(axH-2) =0; 

whence, x = ± V6, or ■^^. 

a 

80. (x - 3)(x« + 3x H- 2) = 0. 

Factoring, (x - 3)(x + 2)(x + 1)= ; 

whence, x = 3, or — 2, or — 1. 

21. (x + 5)(xa-4x-21)=0. 

Factoring, (x + 5) (x - 7) (x + 8) = ; 

whence, x = — 6, or 7, or — 3. 



x« - 27 = 0. 
Factoring, (x - 3)(ai« + 3x + 9) = ; 

whence, x = 3, or — f i- J V— 3, 

PROPORTION. 
Page 267. 

19. Let X and y represent the numbers ; 

then, X H- y = 8 ; (1) 

and, xy : x2 + ya . . 15 . 34. (2) 

By Principles 4 and 10, 2xy:ofi-\- y'^-.iSOiU. (3) 

By Principle 8, x^H- 2xy + y^rx* - 2xy + y^:: 64: 4.^ (4) 

By Principle 9, x + y:x-y:: 8: 2. (6) 

Substituting from (1), 8:x-y:: 8: 2. (6) 

By Principles 4 and 10, . 1 : x - y : : 1 : 2. (7) 

By Principle 1, x - y = 2. (8) 

Adding (1) and (8), etc., x = 6 ; and y = 3. 

KET H. S. ALO. — 14 
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90. Let X and y represent the nmnbers ; 
then, 05 — y = 3; 

and, xy:aj2^_y2.. 10:29. 

By Principles 4 ajnd.lQ, 2xy:x^ -\- y^:'.20;29. 

By Principle 8, ac^ + 2a^ + y^.a-a - 2a;y + y^. . 49. 9. 

By Principle 9, x + y:x — y:: 7 : S, 

Substituting from 1, x-\-y:S:: 7 : S, 

By Principles 4 and 10, ^ x + ^ : 1 : : 7: 1. 

By Principle 1, x H- y = 7. 

Adding (1) and (8), etc., x = 5 ; y = 2, 

81. Let X and y represent the numbers ; 



then, 

and. 
From (1), by Principle 8, 
By Principle 1, etc.. 
From (2), by Principle 10, 
Substituting from (4), 
By Principle 1, etc., 



X + y:x — y:: 7:1 ; 

xy : X H- y : : 24 : 7. 

2x:2y:: 8:6. 

3 X = 4 y. 

3xy:3xH-3y::24:7. 

4ya:7y::24:7. 

y = 6 ; X = 8. 



82. Let X and y represent the numbers ; 
then, 

and. 

By Principles 4 and 10, 

By Principle 8, 

By Principle 9, 

Substituting from (1), 

By Principle (1), etc.. 



Adding (1) and (7), etc., 



X + y = 12 ; 

xy:x2H-y2::2:6. 

2x2/:x2 + y2..4.5. 

x2 + 2xy + y2 . a.2 _ 2xy H- 2/2 . : 9: 1. 

xH-y:x — y::3:l. 

12:x-y::3:l. 

X - y = 4. 

X = 8 ; y = 4, 



88. Let X and y represent the numbers; 
then, 

and, 

By Principles 4, 10, 

^y Principle 7, ; 

By Principle 9, • 

Substituting ftom (1), 

By Principle 1, 



x^-y = 6; 
x2+y«:X« + 2xyH-y2:: 6:9. 
2x2 H- 2y2: x2 + 2xy + y2: : I0y9. 

x—y.x + y.: IfS. 

* — y:6:: lj3. 

a!-y=!2. 



(1) 
(2) 
(8) 
(4) 
(6) 
(8) 
(7) 
(8) 



(1) 
(2) 

(8) 
(4) 
(6) 



(1) 
(2) 
(8) 
(4) 
(6) 
(6) 
(7) 



(1) 
(2) 

(3) 
(4) 
(6) 
(6) 
(7) 



Adding (1) and (7), etc.,' 



x = 4 ; y =;2.' 
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M. Let X and y represent the numbers ; 

then, xy = i2; '(1) 

x«-y8:x8- 3x^-1: 3a^ - y«: : 37: 1. (2) 
Dividing first couplet by a — y, 

x^-{-xy-\-j/^:v^-2xy-^t/^::S7:l. (3) 

By Principle 7, 3xy:x2 - 2ajy + y*-*: : 36: 1. (4) 

Substituting from (1), S» : x^ - 2^xy -\- y^ : : S6 : I. (5) 

By Principle 9, 1 : x — y : : 1 : 1. (6) 

By Principle 1, etc., x — y = l. ^ (7) 
Solving, as in Ex. 16, page 244, x = 4 ; y = 3. 

FRACTIONAL EQUATIONS SOLVED BY PROPORTION. 

Page 269. 

8. By Principle 8, ^v^ ^ 8V6|-3. ^^^ 

4 16 . * 

y/6x 8\/6 x-3 .ox 

or, = " (2) 

} 2 16 ^^ 

Clearing, 16 y/6x = 16 VOx - 6. (3) 

Transposing, etc., ' V6 x = 6. (4) 

Squaring, etc., x = 6. (6) 



4. By Principle 8, 2v^^6V^+36 

^ ^ 2 6 76 



(1) 

or, :^ = «v^^+A?. ^2) 

b 76 - 

Clearing, 7 6 Vox = 6 6 Vox + 3 6". (3) 

Transposing, etc., 6Vax = 362. , (4) 

Dividing by 6, Vox = 36; (6) 

whence, x = — . (6) 



a 



.•:••/■ .. 



6. By Principle 8, 2V4x+1^10. ^^^ 

2V4x 8 

or, V4^Tl^6 (2^ 

Vix 4 

Clearing, 4V4x+ 1 = 6\/4x. (3) 

Squaring, 64 x + 16 = 100 x ; (4) 

36x.= 16; ^ (5) 

x = t. . (6) 



212 KEY TO HIGH SCHOOL ALGEBRA. 

6. By Principle 8, 2 Vg + x ^ft4-l. 

2\/a"^rj 6-1 



6^+1 



7. By Princiirfe 8, etc., ^ ^^"*"^ =g. 



Squaring, ^±1 = ? 

^^^' a^-1 1 



8. By Principle 8, etc., 

o + a; 6+1 

Squaring, ^±2^+^ ^^±26 + 1. 

By Principle 7, «' + 2«» + a^ = M + 2_6_+l. 

a» 46 



(1) 



or, 




•w mm t ^^ ^^ I^ * 

y/a-x ^ - i 


(2) 


Squaring, 




a + x__62^_26 + l 
a-x 62-26 + 1 


. (3) 


By Principle 8, 


etc.. 


X 26 
a 63+1 




Multiplying by 


«• 


^ 2a6 





(1) 

(2) 
a? 10 ._6 



By Principle 8, 51 = :^, or 2; (3) 

18 4 

whence, x = ± V|, or ±i VS. (4) 



(1) 
(2) 
(3) 



Extracting square root, 9l±JL = ^Jii. ^ 4) 

« 2V6 

Multiplying by a, a + x = «(^±il ; (5) 

2V6 

whence, x = ^(^ "*" ^) - a ; (6) 

2V6 

or. a6 + a-2aV6 . 

2V6 
or, ^^a(6-2V6+l)^ ^^ «(^^-l)^ 

2V6 2V6 
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9. By principle 8, — = -—!—. (1) 

X h — c 

bquarmg, ^j, 52_26c + c« ^ '^ 

By principle 7, ^ = ,, t?! . ^ - (8) 



Vas + a;« . 


_6H-c 


X 


6-c 


0* + JB" . 


_6a + 26c + c»^ 


xa 


ft2_26c + c« 


a^ 


4&C 


a^ 


6«-26c + c« 


a_ 


2\/Sc 


X 


6-c 


X: 


.«(6-c), 
2V6c 



Extracting square root, - = — - — (4) 

Clearing, etc., x = <^ "_^> > (6) 



ARITHMETICAL PROGRESSION. 
Page 272. 

6. a = 8, n = 20, d = - 4. 

Substituting in formula, l = a-\-(n- l)d, 

Z = 8-76=-68. 

7. a = O) n = 30, d = a ; 
whence, Z = a H- (30 - l)a = 30a. 

8. a = i, n = 15, d = - T»y ; 
whence, Z =i + (16 - 1) x - iV = <>• 

9. a = 1, n = n, d = 2 ; 

whence, Z = 1 + (n - 1)2 = 2 n - 1. 

10. a = 26 cents, n = 50, d = 3 cents ; 
whence, Z = 25 + (50 - 1)3 = $ 1.72. 

11. a = 16fj feet, n = 7, d = 32^ fept ; 

whence, Z = 16^ + (7 - l)32i = 209fj feet. 

Page 273. 

7. a=(a-{-b), n = 9, d = c; 

whence, I =(o + b) + (9 - l)c = a + 6 + 8c. 

Substituting in formula, S = ^ia-\-l), 

^ = J ( a + 6 + a + 6 + 8 c) = 9 a + 9 6 + 36 c. 
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Page 274. 

t. a = X, n = », <i = 2 a ; 

Z = X + (n - 1)2 a; = 2 nx - X ; 

fif = 5(x + 2 fix - x) = n^x. 

9. a = 2, n = 8, d = - 1 ; 

j = 2 + (8-l)x-l=-6; 
,5=^4(2 -5) =-12. 

10. a = 15 mi., n = 11, d = 3 ; 

Z = 15+(ll- 1)3 = 46; 
/8f=6J(16 4-45) = 330mi 

11. a = 1, n = 12, d = 1 ; 

2 = 1 +(12-1)1 = 12; 
/S' = 6(1 + 12) = 78 strokes. 

18. a = 100 dollars, n = 21, d = 6 dollars ; 

Z = 100 + (21 - 1)6 = 220 dollars ; 
/S^ = 10 J (100 + 220) = 3360 dollars. 

18. a = 1 dollar, n = 26, d = 2 ; 

2 = 1 +(26- 1)2 = 61; 
S= ^(1 + 61) = 676 dollars. 

14. a = 20, n = 12, d = 3 ; 

2=20 + (12-l)3 = 53; 
^= 1^(20 + 53) = 438 mL 

16. a = 30, n=46, d = '^i; 

i=30-(46-l)} = 19; 
S = ^i-(SO + 19) = 1102 J mi. 

16. Let X = number of days B traveled ; 

th^n, X + 5 = number of days A traveled ; 

and, 12 X = distance ; 

a=l; 2 = x + 6; n = x + 5; 8 = 12x; 

2 ' 
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4 4. 

a; = 3, or 10 ; 
12x = 36, or 120 miles. 

17. a = 8, n = 30, d = 8 ; . 

l = 8 + (30-l)8 = 240; ' 

S = ^(8 + 240) = 3720 feet. 

18. a = 16A, n = 20, d = 32i; 
^ = ieA'+(20-l)32i = 627A; 

S = ^j/^(16-jJy + 627 A) = 0483J feet 

Page 278. 

«. a = 5, Z = 92, i8f = 1466. 

Substituting in formula, S = -(a + {} ; 

■ ■ £ 

1466 = 5(6 + 92); 
whence, n = 30. 

8. a = 2, 2 = 30, 5=160. 

Substituting in formula, S = -(a-{-l); 

} 

160 = ^(2 + 30); 
ffiience, n = 10. 

4. a = 16, /8f = 30, d = -3i. 

Substituting in formula, 2 = a + (n — l)c{; 

Z = 16 + (n - 1) X - 3i = ?2jiJL2». 
Substituting in formula, 5 = - (a + Z) ; 

80 = |(l6 + ?i^y 

Clearing, etc., 120 = 32w + 39n - Tn^;^ 

whence, n = 8. 
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6. Let x — ifi Zj and x-\-y represent the numbers ; 

then, 8 X = 16 ; (1) 

and, 7^ + xy = Sb. (2) 

From (1), X = 6. (3) 

Substituting in (2), 26 + 6 y = 36 ; (4) 

whence, y = 2 ; 

and 3, 6, 7 are the numbers. 

6. Let X — y, X, and x + y represent the numbers ; 

then, 3x = 9; (1) 

and, x» - xy« = 16. (2) 

From (1), X = 3. (3) 

Substituting in (2), 27 - 3 y« = 16 ; (4) 

whence, ^ = 2 ; 

and 1, 3, and 6 are the numbers. 

7. Let X — y, X, and x + y represent the numbers ; 

then, 3x=18; (1) 

and, 3xa + 2y3=il26. (2) 

From (1), x = 6. (3) 

Substituting in (2), 108 + 2 y* = 126 ; (4) 

whence, y = 3 ; 

hence, 3, 6, and 9 are the numbers. 

8. Let X — y, X, and x + y represent the numbers ; 

then, x2 - y« = 16 ; (1) 

and, 3x2 + 2ya = 93. (2) 

(l)x3, 3a^-3y2 = 48. (3) 

(2) -(3), 6y3 = 46; (4) 

whence, y = 3. 

Substituting in (1), x = 6 ; 

hence, 2, 6, and 8 are the numbers. 

9. Let X — y, X, and x + y represent the numbers ; 

then, X — y = 3 ; (1) 

and, xa - ya = 21. (2) 

(2)^(1), x + y = 7; (3) 

(l)H-(3), etc., x = 6; y = 2; 

hence, 3, 6, and 7 are the numbers. 
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10. Let X — 3y, x — |^, x-\-y, and x-\-Sy represent the numbers ; 
then, 4« = 10; (1) 
and, «*-10iB^2 + 9y4 = 24. (2) 

From(l), « = }. (8) 

Sabstituting in (2), etc., y = } » 

hence, 1, 2, 3, and 4 are the numbers. 

11. Let x — Sy, x — y, x + ^» and x-\-Sy represent the numbers ; 
then, aja-9ya = 27; (1) 
and, *» - ya = 85. (2) 

(2)-(l), y = l. (8) 

Substituting In (2), » = 6 ; (4) 

hence, 3, 6, 7, and 9 are the numbers. 



18. Let X — 3 y, x — y, x + y, and x + 3 y represent the numbers ; 
and 2 y will be the common difference ; 



then. 


2xy + 6ya = 16; 


and. 


xa - ya = 24. 


Let 


x = «y. 


(1) becomes. 


2t^+6ya = 16. 


(2) becomes, 


t^2 _ y2 - 24. 


From (3), 


"^ 2r + e 


From 4, 


^ ra-1 


Equating, 


16 24 
2r + 6 t^-1 


Dividmg by 8, etc., 


1 3 
v + 3 t?2-l 


Clearing, etc.. 


r = 5; 


whence. 


x = 5; y = l; 



(1) 

(2) 

(3) 
(4) 

(6) 

(«) 

O) 

(8) 
(9) 



and 2, 4, 6, and 8 are the numbers. 



Page 279. 

13. Let X - 2y, X — y, x, x + y^ and x + 2y represent the numbers ; 
then, 6 X = 40 ; (1) 

and, 6 X? + 10 y2 = 410. ^) 

From (1), X = 8. 

Substituting in (2), y = 3. 

Hence, 2, 6, 8, 11, and 14 are the numbers. 
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14. Let X ~ 2 y, x — y, x, x + y* and x + 2 y represent the numbers ; 
then, 6x = 26; (1) 

and, aB*--6x8ya + 4xy* = »46. (2) 

From (1), X = 6. (3) 

Substituting in (2), y = 2. (4) 

Hence, 1, 3, 6, 7, and are the numbers. 

111. Let X — 3 y, X y^ x-\-y^ and x + 3 y represent the numbers ; 

then, x*-10x2ya + 0y* = 280; (1) 

and, 4 x2 + 20 y2 = 166. (2) 

(2) + 4, x2 + 6y2 = 41J. (3) 

Squaring, as* + 10 i^y* + 26 y* = 1722J. (4) 

Let X = vy. 

Substituting in (^1), «*y* - 10 «V + » V* = 280. (6) 

Substituting in (4), «*y* + 10 «ay* + 26 y* = 1722J. (6) 

From (6), y* = -- — ff^^ . (7) 

From (6), y* = i^??i (8) 

Equating (7) and (8), — = ^^^^ (9) 

Clearing, etc., « = V » 

whence, y = IJ ; x = 6}. 

Hence, 1, 4, 7, and 10 are the numbers. 

16. Let X — y, x, and x + y represent the digits ; 

then, lOOx— 100y+10x+x+y» or lllx— 09 y = the number; 

lllx-OOy^gg. (1) 

3x 

lOOx - lOOy H- lOx + :; + y + 198 = X - y + lOx + lOOx + lOOy. (2) 

Transposing, etc., 198 y = 198 ; 

whence, y = 1. 

Substituting in (1), x = 3. 

Hence, the digits are 2, 3, 4 ; and the number is 234. 
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GEOMETRICAL PROGRESSION. 

Page 280. 

6. a = 2a, n = 7, r = 2a; l = 2a(2ay'^ = l2Sa\ 

7. a = 3, 11 = 9, r = 2ax] I = S(2 ax)^^ = les ahfi. 

8. a = 1, n = n, r = 2 ; Z = l(2)»-i = 2*-i. 

9. a = 3, n = n, r = 4 ; Z = 3(4)»-i = 8 x 4«-i. 

10. a = 3, n = 8, r = i; Z = 3(J)8-i = ^i^. 

11. a = 1, n = 8, r = 3 ; Z = 1 x S^-i = 2187 doUara. 

12. a = 1000, n = 6, r = 2 ; 2 = 1000(2)8-1 = 32000 dollars. 
18. a = 1, n = 10, r = 2; Z = l(2)io-i = 512 dollars. 

Page 281. 

14. a = 3, n = 9, r = 3; Z = 3(3)»-i = $ 196.83. 
16. a = 1, n = 6, r = 5 ; Z = l(6)6-i = $31.25. 

16. a = 4, n = 4, r = 256 ; Z = 4(256)*-i = 67108864 bushels. 

17. a = 2000, n = 6, r = 1^ ; Z = 2000(^)6-1 = $2928.20. 

Page 282. 

18. a = 2, Z = 512, r = 2; /g = ^ ^^^^ "" ^ = 1022. 

18, a = 2, Z = 0,r=i; ^ = ^Jl=l? = 4. 

14. a = 6,Z = 0,r = i; ^ = i^A=J = i2. 

^ — 1 

Page 283. 

16. a = 2, Z = 0, r=i; ^ = i^-i^=3. 

ie.a = i,, = o,r = l; ^ = 1x0-1 ;^ / ^, 



a2 . a;2 



17. a = a;,Z = 0,f = -Jf; S=-'^xO-x 



X' X —X x^ 



_^_1 - y- a? flj + y 

95 X 
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18. a = $2,« = 8,r = 2; ^ = H|-?ilL? = $ 610. 

19. a = $l, n = 20, r=2; fif = tiii.??^^ = ^ 1048676. 

90. a = 600, n = 6,.r = 3; /g = ^^ ^^^ ~ ^^ = $ 60500. 

o — 1 

21. o = l, n = 8, r = 2; 5= ^ ^^^"^ = $266. 

' ' 2 — 1 

. a = 10, 2 = 0, r = 4; /9 = ^ ^ ^"" ^^ = 60 feet. 

. a = l,r = 2, n = 32; /$' = ^^^'^~^ = $42049672.96. 

A "~ 1. 



Page 285. 

1. «= ^ "~ ^ ; whence, o = W — f» + «. 
. r — 1 

8. Substituting in Ex. 1, a = 2. 

8. Substituting in Ex. 1,- a =— 1. 

4. 1=. ar^^ ; whence, r»-i = -, r = a/-* 

a ^a 

6. Substituting in Ex. 4, r = 4. 

6. Substituting in Ex. 4, r = 3. Series ; ), 2, 6, la 

7. Z = ar*~^ ; whence, a = -^» 

yW— 1 

8. Substituting in Ex. 7, a = 6. Series ; 6, 16, 46, 136, 406, 1216. 

9. 8 = ^^^—^^; whence^ rs — 8 = rl — a, r(«— l)=8 — a, r = * "~ ^ » 

10. Substituting in Ex. 9, r = J. Series ; 2, 1, }, J, J, ^ij, ^. 

11. Substituting in Ex. 9, r = 2. 

12. 8 = ^^?-=^ ; whence, r8-8 = rl'-a, 1 = <* + ***-*. 

r — 1 r 

18. Substituting in Ex. 12, I = 1216. 



GEOMETRICAL PROGRESSION — PROBLEMS. 221 

GEOMETRICAL PROGRESSION ~ PROBLEMS. 

- Page 287. 

2. . n = 8, iS'=1786, r = 2. 

Substituting in formula, S = ^^"^ 1786 = ^ ^ ^^ "^ ^ ; 

r — 1 2 — 1 

whence, 256 a = 1786, and a = 7. 

8. n = e, S = 1365, r = 4. 

Hence, 1866 = « >< ^° - « . (i) 

4 — 1 

Clearing, etc. , 1365 a = 1365 ; and a = 1. 

Substituting in formula, S = ?^^^, 1 = '' ^ ^ 7 i 

r — 1 r — 1 

Clearing, etc., r — 1 = — } ; and r = j. 

5. a = 32, i = 4000, n = 4. 
Substituting in formula, I =ar-*-\ 4000 = 32 r*-i ; 

whence, 32 r* = 4000, and r = 5. 

6. Let x^ xy^ and ^ represent the numbers ; 

then, x2 + a;y + V* = 18 ; (1) 

and, x*4-a;V+t[* = 9L (2) 

(2)-*-(l). a^-a5y + y3 = 7. (8) 

(3) + (1), etc., *» + ya = 10. 

(l)-(3), etc., xy = 3; 

whence, x = l; and y = 8. 

Hence, 1, 3, are the numbers. 

7. Let x^, xy, and y^ represent the numbers ; 

then, xV = 8 ; (1) 

and, X* + xV + y* = 21. (2) 

From(l), xV=4. (3) 

(2) + (3), x* + 2xV+y* = 25. (4) 

Extracting square root, x* + y^ — 5, 

(2)-(.3) X 3, X* - 2xV + y* = 0- 

Extracting square root, x^ — y^ = S; 

whence, x^ = 4 ; j^ = 1. 

Hence, 4, 2, and 1 are the numbera 
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8. Let X, xy, xy^, and xy^ represent the numbers ; 

then, X + xy^ = 10 ; (1) 

and, xy + a^ = 30. (2) 

(2)-(l), ' If = 3. 

Substituting in (1), x = 1. 

Hence, the numbers are 1, 3, 0, 27. 

9. Let X, xy, icy^, and xy^ represent the numbers ; 

then, X -\- xy + xy^ -\- xy^ = 16 ; (1) 

and, -^^ = 1- (2) 

xy + xy*^ 8 

(2) becomes, -^ = ^ (3) 

^ ^ 1 + y 3 

Clearing, etc., 3y2 — 4 y = 4 ; (4) 

whence, y = 2. (6) 

Substituting in (1), x = 1. 
Hence, the numbers are 1, 2, 4, 8. 

10. Let X, xy, and xy^ represent the numbers ; 

then, X + xy + xy'^ = 14 ; (1) 

and, x2y + xV = 40. (2) 

(l)xxy, «2y ^. a;2j^2 ^. aj2y8 = 14 xy. (3) 

(3)-(2), x2y2-14xy = -40j (4) 

whence, xy = 4 ; 

and, X = 2. 

Hence, 2, 4, and 8 are the numbers. 

11. Let X, xy, xy^, and xy^ represent the numbers ; 

then, X + xy = 10 ; (1) 

and, xy- H- xy8 = 22i. (2) 

(2)-f-Cl), y^ = i' 

Hence, y = f » and x = 4. 

Therefore, 4, 6, 0, and 13^ are the numbers. 

18. Let X, xy, and xy^ represent the numbers ; 
then, x-fxy2 = 20; (1) 

and, x2y2 = 36. (2) 

From (2), x = - 

y 

Substituting in (1), y = 3 ; and x = 2. 

Hence, 2, 6, and 18 are the numbers. 
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18- Let X, xfft xy^ represent the numbers ; 

then, a*y» = 216 ; (1) 

and, a^ + «V = 328. (2) 

From (1), flcy = 6; (3) 

y = ?. (5) 

X 

Substituting (6) in (2), x« + ^ = 328. 

Clearing, completing square, etc., 

X = 18, or 2 ; y = I, or 3 ; 
hence the numbers are, 2, 6, 18. 

Page 288. 

16. P= 3000, r = .07, n = 6. 

Substituting in formula, p = -P^(^ + **)* 

(1 + r)»- 1 

we have. p = ^^^^p^y ^ f '^^^ ^ $629.38+. 

REVIEW. 

Page 289. 

14. Since the first and third terms are perfect squares, and the second 
term is equal to twice the product of the square roots of the other terms, 
the expression is a perfect square. Hence, the factors are (2x-\-y)(2x-{- y), 

16. Since the expression is the difference of the same even powers of 
the two quantities, 

2C4 1 y* =(X2 + ya)(a;2 _ y2) = (3.2 + y2)(a5 + y) (» - y). 

16. vHiis expression is factored by the method explained in § 107^ 
page 78. 

17. This expression is factored in the same manner as Example 16. 

18. This expression is factored in the same manner as Example 16. 

19. Separating the expressions into their factors : 

x^'-y^=ix-j-y)(x-yy, 
x^-2xy-\-^=(x-y)(x-y); 
xy-y^ = y(x- y). 
Therefore, the H. C. D. is (x - y). 
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90. 2jb* - 5x8 -12)6jb* + 1106? + 8(8 

6ie*-15a;2-86 

26x^ + 89 

Dividing remainder by 13, 2 x^ + 8)2 x* - 5 ac^ - 12(a^ - 4 

2x*-6ai8^12 
Therefore the H. C. D. is 2 x^ + 8. 

21. 4x*-24x« + 34x2+12x-18 divided by 4x« - 18x«+ 19x-3 
equals x-1, and -2x«-8x2+34x-21 remainder; 4x8-18x2+19x-3 
divfied by - 2x» - 8x2 + 84x - 21 equals - 2, and - 24afi2 + 87x - 45 
remainder. Dividing last remainder by — 3, we have Sx^ — 29x + 15. 
Multiplying preceding divisor by — 4, we have 8 x* + 12 x* — 136 x + 84 ; 
8x» + 12xa- 136X + 84 divided by 8x«-29x+15 equals it -{-6, and 
a;2_6a; + 9 remainder; 8x2-29x + 16 divided by x*-6x + 9 equals 
8, and 19x — 57 remainder. Dividing last remainder by 19, we have 
x^S; x^ — 6x4-9 divided by x — 3 equals x — 3. Hence, the H. C. D. 
is X — 3. 

28. Multiplying first quantity by 2, we have 2x*-8x»-.32x2+ 14x+48 ; 
2x*-8x«- 32x2 +14x4- 48 divided by 2x8- 15x2 + 9x + 40 equals 
X + 3, and x8 + 4x2-53x-72 remainder ; 2 x« - 15 x* + 9x + 40 divided 
by x8+4x2-53x-72 equals 2, and -23x?+115x+184 remainder. Divid- 
ing the last remainder by —23, we have x* — 5x — 8; x* + 4x2 — 53x — 72 
divided by x* — 5x — 8 equals x + 9. Hence, the H. C. D. is a? — 5x — 8. 
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25. Factoring the terms, we have (g-5)(x-2) _ x-6 

(2x + 3)(x-2) 2x + 3 

26. The H. C. D. of the terms of the fraction is x^ - 2 x + 5. Dividmg 

the terms by this, we have - — -» 

x + 4 

27. The H. C. D. of the terms of the fraction is a-\-b-\-c. Dividing 

the terms by this, we have ^ "" . 

a + 6 — c 

28. Dividing the terms of the second fraction by — 1, we have 

""^ , or + — — Therefore the L.C. D. is x^ - 1 ; whence, the 

— 1 +x X — 1 

3a^ 

value of the expression is 



xa-1 
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*^ — ift 

89. Dividing the terms of the third fraction by — 1, we have ^- -• 

Reducing to a common denominator and simplifying, the result is • 

« + 2 

80. Dividing the terms of the second fraction by — 1, we have 
^ ; dividing the terms of the third fraction by — 1, we 



(a — 6) (a — c) 



have ; dividing the terms of this fraction by — 1, we have 

« From these fractions we find the common denominator 



(a-c)(6-c) 

to be (a — b) (6 — c)(a — c)i and the result is 0. 

81. The L. C. D. of the given fraction is 1 + a^ + ^« ftud the result is 0. 

88. The product of first and third quantities is x^ — — , and the second 
quantity multiplied by this gives a^ — — • 

84. The dividend simplified becomes x, and the divisor becomes 1. 

85. The dividend simplified becomes ^-XJl! and the divisor becomes 

"*" y^ ; whence, the result is ^^ "^ V ) . 
as* — y* a5* + y* 
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86. Canceling equal factors in numerator and denominator, we have 

87. The numerator simplified is 2ai^-3x4-l , Dividing this by the 
denominator, we have x — 1. r 

88. Simplifying the dividend, we have ^ Vxy - x - y Dividing, the 
quotient is Vy — Vx. ^ 

48. (v^Ty)«=(a;4-y)« = «»4-3xay + 3xy2 + y». 

48. Simplifying the radicals, we have v^x^y = x^Vxy ; V8x*y* = 
2 xy-y/s^ ; y/xyl = t/^y/xy. Hence, the sum is (x^ + 2 xy + y*) \/^, or 
(x 4- y)*\^. 



44. V3s^7+6xy«T3y^ == (x + y) V3 « ; V\2y^e z=2yy/Sz, Sub- 
tracting, we have (x — y) y/S z, 

45. Simplifying, 6 v^ = 12 v^ ; 6y/^ = 2 v^. Subtracting, we have 
10 v^. 

KBT H. S. ALQ. — 16 
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48. BemoTing first parenthesis, we haTe : 
7-7-7+(7 + a;)=7; 
whence, x = 7. 

48. Clearing, ax — m — n = bz — m'\'n. 

Transposing, eie., (a — b)x = 2 n ; 

2ft 
whence, « = 



a — b 

60. Clearing, 

(a + b)x +(a - 6)(a« - l^) = (^a - 6)a: +{a + A)(«* - &*) 
Transposing, etc., 2 to = 2 6(0^ - b'^) ; 

whence, x = a* -- 6*. 

61. Clearing, IMx - abd^ - a^cd - €Mx. 
Transposing, etc., (JMi + ab<^)x = oW* + a^cd ; 

whence x = «5l^±«!£?' = qd(M + oc) _ ad, 

. ' j&«cd + a&<S« 6c(6d + (ic) 6c 

68. The equation may be expressed as follows : 

4x 8 7x-29 _4g 19 
9 9 6X-12 9 18* 



Transposing, etc., 


7x-29_13. 
6X-12 18' 


whence. 


x = 6. 


68. Expanding, 





a:'+«-^-x»-2x + 16+f = 0. 
Transposing, etc., x = 12. 

64. Clearing, 

i»(x + a)* + n(x + 6)« = i»(xH- a)(xH- 6)+ n(x + a)(x + 6). 
Transposing, 

m{x + a)« - i»(x + a)(x + 6) = n(x + a)(x + 6) - ii(x + 6)*. 
Factoring, t»(x+a)(x+a— x— 6)= n(x + 6)(x4- o — x — 6). 
Combining, fii(x + a) (d — 6) = n(x + 6) (a — 6). 
Dividing by (a — 6), fii(x + a) = n(x + 6); 

whence, x = ^«ZL«?». 
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56. Diyiding numerator of first msmber by denominator: 

ac -4 = 6 — x; 
whence, x = 6. 

56. Expanding and uniting terms, 

2 + 20x2+10x* = 242. 
Completing square, etc., x = i 2, or ± V — 6, 



57. Clearing, 
Squaring, etc., 


V16 - X* = 3. 

• 




58. Squaring, 
Transposing, etc., 


X - 82 = 266 - 32 Vx + X. 
x = 81. 




59. Squaring, 
Transposing, etc.. 


4x + 21=i4x + 4Vx + l. 
X = 25. 


f 


60. The equation may be written : 




3Vx - 4 8 Vx -1- 16 

\/x + 2 Vx.+ 40 
Dividing numerators by 3, 


■ 




Vx - 4 _ Vx + 16 






Vx 4- 6 Vx 4- 120 


i 


Art 329, 
whence. 


Vx - 4 __ Vx + 16 . 
10 106 ' 
x = 4. 


• 


61. Clearing, 


2 + x + V2x + aJ» = 4. 




Transposing, etc.. 
Squaring, etc., 


V2x-f a;* = 2-a% 


■ 


62. Adding the three equations, 2 x+2 y-\-2z — 24; 
then, X + y + « = 12. 
Subtracting fii^t equation, z — b, etc. 




68. Clearing, 

(l)-(2), 
2x(3)-.(2), 


6xH-4y*+3« = 264; 
x+4y + 2« = 132; 
8xH-2y + « = 162. 
6x + «=132. 
16x = 172; 

^ = n^, etc. 


(3) 
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64. Eliminating v from (2) and (4), the equations combining four 

quantities are: 4y - 4^ + St. = 13 ; ' (6) 

7x-2« + 8w=17; (1) 
-8ac + 6y~2u7 = 8; (3) 
Sz + Sw = SS. (6) 
Eliminating x from (1) and (3), the equations containing three quan- 
tities are : 36y-6«-5w=107; (7) 

3«4-8w = 33; (6) 

4y-4« + 3«7 = 13. (6) 
Eliminating z from (6), (6), -and (7), the resulting equations are : 

36y+ll«? = l73; (8) 

58y-19w = 176. (0) 
Eliminating w from (8) and (0), we find : y = 4. 
By substitution, the other values are found to be : 

x = 2;« = 3;tr = 3jt> = l. 



65. (l)xo, 


OCX + ay + a^s! = a^-l-a^c+oc ; 


w 


(4) -(2) and factoring, 


(ac-c^)x+{a-l)y = a:^+a^c-2ac. 


(6) 


(l)xc, 


c^ + cy + acz = ac + ac^ + c". 


(6) 


(3) -(6), 


(ac - c2)x + (2 - c)y = a^-\-aC'- ac\ 


(7) 


(7) -(6), 


(2 - c - a + l)y = Soc-ac^-a^c ; 


(8) 


or, 


(8 — c — a)y = ac(8 — c - a) ; 


(») 


whence, 


y = ac. 




Substituting in (5), 


(ac — .c2)a; + o^c — oc = o^ 4- o2c — 2 oc. 


(10) 


Transposing, etc., 


(ac — c2)a; = a* — ac. 


(H) 


Factoring, 


c(o — c)x = a(a — c) ; 


(12) 


whence, 






Substituting in (1), 


a + etc -^-az = a + cui ■\- c. 




Transposing, etc.. 


a 




66. Adding equations. 


a? + 2 asy + y" = 36. 


(3) 


Extracting square root, 


x + y = ±6. 


(4) 


(l)-^(4),etc.. 


x = ±2;y=±i. 





67. Divide equation (1) by 3, then solve as Ex. 16, page 244. 
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68. Multiplying (1) by 3, 




3x«y + 3a^ = 640. 


(3) 


(2) + (3), x* 4- 3x2y + 3xj^ 4- y» = 729. 


(4) 


Extracting cube root, 




05 + y = 9. 


(6) 


(1)^(5), 




xy = 20. 


(6) 


Solve as Ex. 16, page 244. 








69. Dividing (1) by \/i - 


V^t 


V^ + Vy = 8. 


(3) 


Then solve as Ex. 16, page 


244. 






70. Clearing in (2), 


- 


«2y - xy^ = 16. 


(3) 


(3) X 3, 




3x2y-3xy2 = 48. 


W 


(l)-(4), 7? 


-3j 


K2y + 3a;y2_y3' = 8. 




Extracting cube root. 




X - y = 2. 




Substituting in (2), 




xy = 8. 




Solve as Ex. 15, page 244. 




• 




71. (l)-*-(2). 




a« + D« = 41. 


(8) 


(2) + (3), 


» 


2i«? = 60; 




whence. 




X = 6, - 6 ; y = ± 4, ±4. 




72. Let 




x = vy; 




then (1) becomes. 




t)»y» + 2 y» = 41 ; 


(8) 


and (2) becomes. 




«V + 2»»" = 38. 


(4) 


From (3), 




' e» + 2 


(5) 


From (4), 




' 1)» + 2j) 


(6) 


Equating (6) and (6), 




41 _ 83 . 

i(» + 2 »« + 2»' 




whence, 




r = }, or - 11 ; 




and 


!/ = 


±4, ±i>/8: x = ±3, TVv^ 





78. Transposing in (1), x? + y^ 4- x 4- y = 18. (3) 

(2)x2, 2xy = 12. (4) 

(4)+ (3), x2 4- 2xy;i- 2^24. 35 + ^ = 30. (5) 

Completing square, (x 4- y)* 4- (x 4- y) 4- i = 30^. 

Extracting root, (« 4- y ) 4- 1 = ± Y ; 

whence, x 4- y = 5, or - 6. 

Solve as in Ex. 16, page 244. 
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74. Factoring (X), 
Factoring (2), 

(8)-^(4), 
Clearing, etc., 

76. Transposing in 
Completing square. 
Extracting root, etc 
Solve as in Ex. 16, 


page 244. 


acy(H-y)=12. 
a-(l + y»)=18. 

y -3 


(3) 

(6) 


1 - y 4- ya »• 
y = 2, or J ; rr = 2, or 16. 

a;V + 4a5y = 96. 
x2y2 + 4icy + 4 = 100. 

ojy = 8, or — 12. 



76. Completing square in (1), 

a; + y+v^xTy+i = V. (3) 

Extracting root, etc., Vx-^y = 3, or — 4. (4) 

Squaring, ac + y = 9, or 16. (6) 

Solve as in Ex. 18, page 244. 



77. Represent as- by p, and 


y*byg; 






then (1) becomes, 




p8 + «« = 3p2; 


(3) 


and (2) becomes. 




|, + g=j)2. 


(4) 


From (4), 




g=i)2-l). 


(6) 


Therefore, 




g2=p*--2p8 + p2. 


(6) 


Substituting in (3), 


|)8+p*. 


- 2i>8 + p2 = 3p2. 


(7) 


Dividing by p', etc., 




1)2 ^p = 2. 


(8) 


Completing square, etc., 




i) = 2, or-1; 


W 


hence, 




y/x = 2, or — 1 ; 


(10) 


and. 


x = 


4. or 1 ; y = 8. 
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78. Adding (1) and (2), xH^xy-\ry^-24(x-\-y) = ^l40. (3^ 
Completing square, (x + y)^ — 24(x + y) + 144 = 4. (4) 
Extracting root, ptc., jt + y = 14, or 10. (6) 
Substituting in (1), xy = 48, or 0. • (6) 
Solve as in Ex. 16, page 244. 

79. Factoring (2), a;y(x-y) = 6. (3) 
(3)x2, 2a:y(a;-y)=12. (4) 
a)-(4), (x-y)(x^-2a;y + y2)=l; - . (6) 
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or, 

v^ence, 
(3) -(7). 
Solve as in Ex. 16, page 244. 



05 — y = 1. 



(7) 



80. Let 3 X represent one, then 4 z will represent the other. 



From the conditions, 
whence, 
and the numbers are 21 and 28. 

81. Let 
then. 

Therefore, 

whence, 
and, 
or 20 minutes past 6 o'clock p.m. 

88. Let X represent the ntunber ; 
then, 

whence, 



l2aj3 = 12(3« + 4»); 

« = 7; 



« + 



X = time to midnight ; 
4x 

5 
4x 



= time past noon. 
= 12; 



X = 6}, hours to midnight ; 

Ax 

--- = 6}, hours past noon ; 
5 



3(x + 4)=^-8; 
X = 20. 



88. Let 8 X represent one, then 4 x will represent the other ; 
then, 8x + 9:4aj + 9::6:7; 

whence, x = 8 ; 

and the numbers are 9 and 12. 

84. Let X and y represent the numbers ; 

i th^n, X + y 

x2 - y2 

<2)^(1), . x-y 

(3) + (l), etc., X 

85. Let X 

then, X — 3 

x + 10 
x-9 

x-flQ 
6x+ 14 

whence, x 

Therefore, the parts are 17, 14, 27, 8, 33. 



12; 


(1) 


72. 


(2) 


6. 


(3) 


9 ; y = 3. 


• 


first part ; 




second part ; 




thiixl part ; 




fourth part ; 




fifth part ; 




99; 




17. 
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# 

86. Let z and y represent the numbers ; 

then, fl5y = 6; (1) 

and, (aj2 + ya) + (x + y) = l8; (2) 

(2) + (1) X 2, (x» + 2iBy + ya)+x + y =^ 30. (3) 

Completing square, etc., x + y = 5. (4) 

Solve as hi Ex. 16, page 244. 

87. Let X represent the number ; 

then, ^Hil2__j2 = 12; 

12 

whence, x = 276. 

88. Let X = number of apples and y the number of pears ; 

then, -^ = cost of apples ; 

25 

and, -^ = cost of pears ; 

26 

x + y = 200; (1) 

— + -^ = 20; (2) 

26 26 ' ^ "^ 

whence, x = 60 ; y = 160. 

89. Let X = time descending ; y, the time returning ; 
then, X + y = 10 ; 
and, 14 X = 6 y ; 
whence, x = 3 ; y = 7. 

Hence, the distance is 42 miles. 

90. Let X = A*s age and y = B*s age ; 

then, a:- 3 = ^-5; (1) 

and, x + 9 = i(y + 9); (2) 

whence, x = 21 ; y = 39. 



Page 294. 

91. Let X = each of digits ; 
then, lOOx + lOx + X, or 111 x = the number ; 

lllx-12x = 297; 
whence, x = 8 ; 

and the number is 333. 
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98. Let X represent the number of eggs for 32 cents ; 
then, — = price per egg ; 

X 

and, 72 x — , or ^^5f* = price of 6 dozen ; 

X X 

therefore, = x ; 

X 

whence, « = 48. 

Since 48 eggs are bought for 32 cents, the price is 8 cents per dozen. 

98. Let - represent the fraction ; 
then, -^ = -; 

4y 2y 
whence, x = 2 ; y = 3, and- = }. 

M. Let X represent the side of the square ; 
then, x^ = the area of the square ; 

and, x^ + 2x — 24 = the area of rectangle. 

Hence, x^ = x^ + 2 x - 24 ; 

whence, x = 12 ; 

and the area is 144 square yards. 

95. Let X represent the number in first stable ; 
then, x + |-8 = x + 8; 

whence, x = 32 ; 

and, 32 + 8 = 40, the whole number. 

96. Let X represent the side of one and y of the other ; 

then, 4x4-4^ = 200; (1> 

and, x^ + xy^ = 30000. (2) 

(l)-^4, x + y = 60. (3) 

(2)-r-(3), xy = 600. 

Solving as in Ex. 16, page 246, x = 30 ; y = 20. 

Hence, one contains 900 square rods ; the other 400 square rods ; and 
the cost of one is $ 180 ; of the other, $ 120. 
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97. Let X, y, and z = the digits ; 




then, 100 x -{-lOy + z = the number. 




x* + y* + «* = 83 ; 


(1) 


t/»'-xz=z4; 


(2) 


lOOx + lOy 4- « + 396 = 100« + lOy + a;. 


(3) 


(3) becomes, a: — « = — 4. 


W 


(l)-(2), «« + x« + «* = 79. 


(6) 


(5)-(4)S 3 0:^ = 68. 




xz = 2l; z = ^^; 

z 


(«) 



Substituting (6) in (4), x = 8 ; « = 7 ; y = 6. 
Hence the number is 367. 

98. Let X represent the number B put in ; 

18 
then, — = price per week, per horse, under first conditions ; 

X 

72 
and, — + 18 = amount paid for pasture ; 

X 

20 

= price per week, per horse, under second conditions ; 



X4-2 



80 
and, -^^ + 20 = amount paid for pasture. 

X+.2 

Therefore, ^+ 18 = -^ + 20 ; 

X X + 2 

Clearing, etc., 

x2 + 6x = 72; 

whence, x = 6 ; 

72 
and, — 4- 18 = 30, amount paid for pasture. 

X 

99. Let X and y represent the numbers ; 

then, X + y = 40 ; 

and, 2 X — 3 y = 15 ; 

whence, x = 27 ; and y = 18. 
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100. Let X represent the number in the army ; 

then, 3600 + ^+ 600 +f+- = x; 

2 8 6 

whence, x == 24000. 
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101. Let 2 X represent the distance from A to B ; then, 3 x will repre- 

2x 
sent the distance from C to D ; and, - - will represent the distance from 

3 



BtoC; 




hence. 


2a! + 3x + \* = 34; 
3 


whence, 


x = 6; 


and, 


2a;=12; 8a; = 18; ^0^=4. 


10& Clearing, 


3-a;2 = 2V§. 


Transposing, 


a;2 = 3-2V2; 


or, 


a;2 = l-2v^ + 2. 


Extracting square 


root, x=:db(l->/2). 


103. Let X represent the number of persons ; 


then, 


12 

— = the expenses of each ; 

X 


hence. 


12 12 _, 

X a; +, 4 


Clp.aring, etc.. 


x = S, 



104. Let X represent the number of minute-spaces which the minute- 
hand travels before the two hands make a straight line ; then, — = the 

number the hour-hand travels in the same time ; and, since they are 30 
minute-spaces apart when they form a straight line, the difference in the 
number of minute-spaces passed over after 11 o'clock is 25. Therefore, 

x — ^ = 2b; whence, x = 2T^, and the time is 27^^ minutes past 11 
o'clock. 

105. Let 2 x represent the breadth ; 

then, 6 x represents the length ; 

and, 10x2 = 4x160; 

whence, a: = 8 ; 

and^ 2 a; = 16, the breadth ; 5 a; = 40, the length. 

106. Since the squares of the parts are to each other as 25 to 16, the 
parts are to each other as 5 to 4. Therefore, 5 x and 4 x may represent 
the parts ; and, Oa; = 18 ; whence, the parts are 10 and 8. 
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107. Substituting in general formula given on page 288, 

^ f2000x .06 X 1.06* -iK77ia, 
^= TmTZi = »577.18 + . 

108. Let 3 X and 4 x represent the sides of the plat ; 
hence, 84 ac 4- 144 = 8 a;^ ; 

whence, x = 29.82 ; 

and the sides are 118.48 + and 88.86 +• 

109. a; + y = 24; (1) 

Multiplying antecedents of the proportion by 2, 

2xy:a:^ + y»:: 6:10. (2) 
By Principle 8, Proportion, «« + 2 xy + y^ : a^ - 2 xy + y* : : 16 : 4. (3) 
Extracting square root, x + y.x — y:: 4:^2. (4) 

Substituting from (1), 24 : x — y : : 4 : ±2 ; (6) 

whence, x — y = ± 12. (6) 

From (1) and (6), x = 18, or 6 ; y = 6, or 18. 
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110. xy = 820 ; (1) 

x8-y«:(x-y)«::61:l. (2) 
Dividing first couplet by (x-y), x^-^xy-{-y' : x''«-2xy+ya : ; 61 : 1. (3) 

By Principle 7, Proportion, 3 xy : x^ - 2 xy + y^ : : 60 : 1. (4) 

Substituting from (1 ), 960 : x^ - 2 xy + y» : : 60 : 1. (6) 

Dividing antecedents by 60, 16 : x* - 2 xy + y^ : : 1 : 1 ; (6) 

whence, x — y = i 4. (7) 

Solving as in Ex. 15, page 244, x = ± 20, or ± 16 ; y = ± 16, or ± 20. 

111. Let X — 3 y, X — y, X + y^ and x + 3 y represent the numbers. 
Therefore, 2 x - 4 y = 20 ; (1) 

2x4-4y = 44; (2) 

whence, the numbers are 7, 13, 19, and 26. 

112. Let X represent the side of one, and y the side of the other ; 
then, X - y = 3 ; (1) 
and, x« - y« = 117. (2) 

(2)-^(l), x^ + xy+y« = 39. (3) 

Squaring (2), x^ - 2 xy + y^ = 9. (4) 

(3) -(4), 3xy = 30. (6) 

Solving as in Ex. 16, page 244, x = 6 ; y = 2. 
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118. Let X represent the coet of the goods ; 




then. 




-^ = the gain per cent ; 




and, 




'^^m-^' 




whence. 




x = 40. 




114. Represent the numbers by x>, xy, and y^ ; 
then, ^ aja + a:y + y2 = 13 ; 
and, «y(x* + y'O = 80. 

From(l), 3c« + ya=13-ai|f. 


(1) 
(2) 
(8) 


From (2) 
Equating, 




aj2 4.y2 = 30 
xy 

55=i3-xy. 
vy 


(4) 
(6) 


Clearing, etc.. 




a^ = 10, or a.« 


(«) 


From (6), 




x = §. 

y 




Substituting in (4), 




l + y« = io. 




Clearing, etc., 
whence, 


a^ = 


1; xy = 3; y2 = 9. 




115. Let 

Substituting in (1), 
SubstitutiDg in (2), 




x = vy. 
tj^j^ + vy« = 12. 
«ya - 2 y2 = 1. 


(3) 
(4) 


From (8), 






(6) 


From (4), 




'^ t»-2 


(«) 


Equating (6) and (6), 




12 1 

^4 1 ^ ^ O 


(7) 



Clearing, etc., v = 3, or 8. 

Substituting in (6), etc., y = ± 1, or ± J V6 ; x = db 8, or ± J VS. 

116. Let X and y represent the depths of boxes ; 
then, x^ and x^ = capacities of respective boxes. 

Hence, 4 xj^ = 5 x^y ; (1) 

and, xya - x«y = 20. (2) 

From (1), 4y = 5x. (3) 

Substituting value of y in (2), etc., x = 4 ; y = 6. 

* The first value of asy gives imaginary results. 
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117. Let z, xyt and x^ represent the numbers ; 

then, ac + xy + acya = 14 ; (1) 

and, a? + a!VH-aV = 84. (2) 

(2)-i-(l), a;-xy + «ya = 6. (3) 

(l) + (3), 2x + 2xy^ = 20. (4) 

(l)-(8), 2ajy = 8. (6) 

Substituting yalue of SB in (4), etc., 2^-6y=:-2; (6) 
whence, y = 2; and x = 2. • 
And the numbers are 2, 4, and 8. 

118. Arranging the terms of the polynomials : 

o2jB* + 2aba^ + 6V + 2aca;a + 2 6cx + c^ \ax^+bx+c 
o2x* 



2ax^ + bx 



2a6x8 + Wx« 
2afta*+6«aja 



2axa + 2 6ic + c 



2aca;2 + 2 6caj + c^ 
2acr2 4. 26caj + c» 



119. Let X, xy, and xy^ represent the lengths ; 
then, x-\-xy + xy^ = 70; (1) 

and, 35^2 _ 35 _ 30. (2) 

From (1), X = ^5_^. (3) 

1 + y + '^ 



From (2), x = -?5-p (4) 

Equating (3) and (4), , ^ ^" . = ;t^- (6) 

Clearing, etc., y = 2 ; x = 10. 
Therefore, 10, 20, and 40 are the lengths. 

120. Let x, xy, x^ represent the shares ; 

then, X 4- xy + scy* = 2100 ; (1) 

and, xy-xy^ = 300. (2) 

From (1), X = -JM (3) 



From (2), x = -^. (4) 

Equating (3) and (4), , ^^^ , = -^. (6) 



Whence, clearing, etc., 2^ = i» or J ; x = 1200, or 1600. 

Therefore, the shares are ^ 1200, $ dOO, $ 300 ; or $ 1600, % 400, $ 100. 
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ISl. Let X represent the quantity in less, and y the quantity in greater ; 

then, x-6:y-.6::4:7; (1) 

and, «-3:y-2::7:12. (2) 

From(l), 7x-42 = 4y-24. (3) 

From (2), 12x-86 = 7y-14; (4) 

whence, x = 38 ; y = 62. 

188. Let X represent the number of bales, and y the number of casks, 
the cave would hold ; 

then, - = the portion of the cave occupied by each bale ; 

X 

and, - = the portion of the cave occupied by each cask. 

y 

Hence, 1? + ?? = 1 ; (1) 

X y 

X y 
Clearing and solying, x = 24 ; y = 72. 

183. Let 2 X represent the price per acre ; 
then, 3 x will represent the number of acres. 

Hence, ^^^L^:Sx::S:2. (1) 

3x 

From(l), 12^+6*0 = »«. 

3x 

Clearing, etc., x = 6 ; 

whence, the price per acre is $ 12, and 18 is the number of acres. 

124. Clearing, V?-40 = 3V3. 

Transposing and completing square, 

y/^ - 3\/x« + { = iji. 
Extracting square root, Vi? — } = ± ^ ; 
whence, Vi? = 8, or - 6. 

Squaring, x« = 64, or 25 ; whence, x = 4, or v^ 

185. Let X and y represent the numbers ; 
then, X + y : X - y : : 4 ; 1 ; (1) 

and, x8 + y8 = 162. (2) 
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From (1), z-\-y = ^z-^y; (3) 

whence, 6y = Sz, (4) 

Substituting value of y in (2) etc., 

aj = 6 ; y = 8, 

196. Let X represent B*s rate ; 
then, a; + 3 = the number of hours traveled ; 

and, 9^ + 3a; + 890 + 24 = 204; 

whence, x = 9; 

and, A traveled 06 miles and B 108 miles. 

127. Let X represent the number of pieces ; 

226 
then, =^=^ = the price of each piece. 

X 

Hence, " 16 x - 225 = ??- . 

X 

Clearing, etc., x = 16. 

188. Let x — yjX, and x + y represent the number ; 

then, 8 a; = 16 ; and, a;' = 6 ; (1) 

and, x~y + lj a; + 4, and x + y + 19 represent the numbers in geo- 
metrical progression. 
From the nature of a geometrical progression we have, 

a; 4-4 __ a; + y + 10 /£) 

x-y + 1 a; + 4 ' 
Clearing, etc., y = 3. 

Hence the numbers are 2, 6, and 8. 

189. Let X = time B required to reap the field ; 
and, y = time C required to reap the field ; 

then, - = part B can reap per day ; 

X 

and, - = part C can reap per day ; 

y 

- = part A can reap per day ; 

1 1 a; -4- 9 

- + -, or ^ = part A and B can reap per day. 

9 a; 9x 

Hence, = time in which A and B can reap the 

*+^ field; 

90 

— = B's daily wages ; 

X 
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then, — f"^^) ~ ®^^"^ ^ would have received if C 

x\x + 9/ had not been called in ; 

— X 6, or — = sum B did receive. 

X X 

•aerefoH., 22 (-i^) -450 = 3}. 

' x\x + 9/ X * 

Clearing, etc., a5^-87a; = -1080; 

whence, x = 16 or 72. 

Since the work was completed in 6 days, C working but 2 days, 

9 X y 
Substituting the values of x, and solving, y = 18 or 6|. 

Since C was an *^ inferior workman,'^ he could not reap the field in less 
time than A. Hence the second values of y and x are inadmissible. 
Therefore, B could reap the field in 16 days, and C in 18 days. 

Page 298. 

180. Let X and y represent the numbers ; 

then, xy = x + y; (1) 

and, a5^ + y2 = x + y. (2) 

(1) X 2, 2 scy = 2a; + 2y. (8) 

(2) + (3). aB^ + 2xy + y2 = 3x + 3y. (4) 
(4)-f.(« + y), x + y = 8. (6) 
Substituting in (2), «« + y* = 3. (6) 
Substituting in (3) , 2xy = 6. (7) 
(6)-(7), «»-.2a:y + y2=-3. (8) 
Extracting square root, x -- y = ± V— 3. (0) 
(6) + (9), etc., x=i(S± V^ ; 

y = J(3qFAAr3). 

181. Let X and y represent the numbers ; 

then, xy = x^-y^; (1) 

and, a;a + y8 = ac* - y». (2) 

Completing square in (1), 

»* 6y« 

whence, « = | ± | VS, or y(} ±}\/J). (8) 

KXT H. 8. ▲LG.^-IO 
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. Substituting (3) in (2), 

Collecting terms, ^-^ ± |- V6 = y* ± y* V5. 
Dividing by j^, etc., J ± i Vs = y(l ± V5) ; 

whence, y = — -pr-^ » or ± J V5. 

1±V6 

From (3), « = ±J V6(J±J V5), or }(5± V5). 

182. Let z represent the time A requires ; and y represent the time B 
requires ; 
then, aj - 25 = y - 36. (1) 

Let d represent the distance from York to London ; 

then, - represents A^s rate per hour ; 

and, - B's rate per hour ; 

hence, 26^^36d^^ ^2^ 

aj y 

(2)-j.d, ?5 + 36^j ^3) 

aj y 
Clearing, 26 y + 36 a; = ay. (4) 

Finding value of x in (1), and substituting in (4), we have, 

a; = 66 ; y = 66. 

188. Let X represent the number of days. 

Since each increased his rate 2 miles per day, we have two arithmetical 
progressions, and their sum will be the entire distance. 
To find the distance A traveled, we find the sum of the series in which 
a = 3, d = 2, n = a;, i = 3 + 2(a; - 1), or Z = 2a; -f 1. 

> 

S =-(3+2a;+l), or2a;+a;2, A's distance. (1) 
To find B's distance, a = 4, d = 2, n = a;, ? = 4 + 2(a;-l) = 24-2aj; 

iSf = |(4 + 2 + 2a;), or3aj + a^; (2) 

hence, 2aj + a^ + 3a; + aj^ = 102. (8) 

Completing square, etc., x — 0. 
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184. X* - 2 a;8 + X = 30|a;2 - aj 



X* 



2x2 -X 



-2x8 + x 
- 2 x* -f x2 



— x2 + X, or — (x2 — x) ; 
hence, (1) becomes, (x* — x)^ — (x^ — x) = 30. 

Completing square, etc., x^ — x = 6, or — 6. 

Completing square, etc., x = 8, —2, i(l± V— 19). 

135. Multiplying by x, 

X* -6x8-f llA;2-6x = |x«-3x 

X* 



2 x2 - 3 X 



-6x8-f llx2~6x 
-6x« + 9x2 



2x2-6x = 2(x2- 3x); 
hence, (1) becomes, (x^ - 3 x)* + 2(x2-3x) = 0. (2) 

Completing square, etc., x* — 3 x = 0, or — 2. (3) 

X = 3, or 2, or 1. 

« 

136. Completing square in (1), 



(a;a 4. yi)^ 4 Vx'i 4- y2 ^. 4 = 49. (8) 

Extracting square root, etc. , Vx^ 4- y* = 5, or — 9. (4) 

Squaring, disregarding 2d value, x^ -{■ ^ = 26. (5) 

Squaring (6), x* + 2 x^y^ + y* = 625. (6) 

(6) -(2), 2xV = 288; (7) 

whence, xy = ± 12 ; (8) 

and, 2xy=±24. (9) 

(5) + (9), x2 + 2xy + y2 = 49, orl; (10) 

whence, x + y = ± 7, or ± 1. (11) 

(6) — (9) and square root, x — y=±l, or±7; (12) 

whence, x = 4, - 4, 3, - 3 ; y = ±3, ± 3, ± 4, ± 4. 

For roots corresponding to Vx* -f y^ = — 9, see sol. of Ex. 59, p. 246. 

137. Factoring (2), xy(x2 + y^)= 10. (8) 

Squaring (3) , xVC^* + 2 xhf^ + y*) = 100. (4) 

Substituting .(1) in (4), x2y2(17 + 2 x'hf^) = 100 ; (5) 

whence, 2 x*y* + 17 x2y2 = 100. (6) 

Completing square, etc., xy = ±2, or ± f V— 2. (7) 

Substituting in (3), x2 + y2 = ± 5, or qp 2 V^^. (8) 



244 KEY TO HIGH SCHOOL ALGEBRA. 

From (7) aiid (8), j^' + ^ = ±M,and (^^ + ^^ = ^2^32). 

When xy is real, 

«=±2, ±1, ±2V^^, ±y/^^; y=±h ±2, ±V^^, ±2>/^. 

When xy is imaginary, 

x=±i V^{S±V^), etc. ; y =:± J^J/ir2(3 T V^=^), etc. 

188. Let 6x represent the original rate per hour, and y the whole 
distance ; then, y — 10 x = distance to be traveled after detention ; 

and, tLZL — ^ = time required to travel that distance at the 

original rate ; 

^-^ — ^ = time required to travel that distance at the 
^ diminished rate. 

Since the train arrived 7| hours behind time after being detained one 
hour, the loss of time during running of train was 6} hours. 

Hence, I^ZliO^ _ f^Zli^^ = 6f (1) 

If the detention had occurred 60 miles further on, the distance to be 
travieled after the detention would have been y — 10 x — 60. 

Hence, y-lOx-50 _ y-10a;~60 ^ ^ j ^2^ 

3a; 6x ^ ^ ^ 

Subtracting (2) from (1) , |2. _ |5^ = i j ; (3) 

3x ox 

whence, x = 6. 

Substituting in (1) y = 300 mi., th^ whole distance. 

IMAGINARY QUANTITIES. 
Page 301. 

6. 1+V-lmultipliedby l-V^^ = l-(V^n)2 = l + l=2. 

7. 1 - y/ZTi multiplied by 1 - V^ = 1 - 2\/-- 1 +(V^^ 

= 1 - 2 V^ - 1 = -2>/31. 

11. V32x\/^^ = -V8. 18. Vx + V^ 



12. 7 + SV^^ by 6 - 2V^^ = v^?^ + y^- 1 + ^^- 1 

7+ Qx/TT -v'a^ 

6- eV-l yy/'^ + xV- 1 

-42^/^ + 64 
42 + 12\/- 1 + 64 = 96 + 12V^. 



ZERO AND INFINITY. 
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6. 2 



1 + V^ 



7. -2\/^^ 



l-vCT[ 



- v^irr+i 



i-vcrr 



l-V-Tl 



i~v:rT 



i-V-i 






Page 302. 



2+V^. 



14. fLXJL— £; rationaUzing the denominator, by multiplying each 

Dividing the numerator 



term of fraction by 1 + V— 1, we have, 



4>/^ 



2 



by the denominator, the answer is 2V— 1. 



1ft. The dividend may be written 



2 + 5>/^ + 12 



2-3>/^ 



i + 4>/:ri 



8V^ + 12 
8V^ + 12 



16. ViTe + VS 
V^ + VB 



Vg-V^rg 



^/=T 



ZERO AND INFINITY. 
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S. Let X represent the number ; 


en, 

• 


6a! J 1 Q _a!i35 
• 6 *+^=2+8 


Clearing, etc., 


6fl5 — 6a; = 6. 


Factoring, 


(6 - 6)» = 6. 


Dividmg by 6 - 6, 


aj = J, or oo 



a) 

(2) 
(3) 
(*) 



3* + 800 - 2 * = 2 se - 60 + 860 - — • 
2 2 



S. Let X represent the number in first fiock ; 
then, 400 — a; = the number in second flock ; 

and. 

Clearing, 3a; + 1600 - 4a; = 4a; - 120 + 1720 - 6«. 

Transposing, 3x - 4x - 4a; + 6a; = 1000 - 1600 ; 
whence, Ox = 0; 

and, X = J, or indeterminate. 



(1) 

(2) 
(3) 
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4. Let 


X — the number ; 




X x__29x 2x, 
3 4"" dO 5 ' 




20a;-15a; = 29x-24x; 




5x = bx; 




6x--5aj = 0; 


• 


*4 

>0 


6. Let 


X = his age ; 


then, 


3x- 10=3(4x4-8). 


Clearing, etc., 


12x-12x = 40 + 24; 


whence. 


0x = 64; 


and. 


x = Y = ®- 


6. Let 


X = monthly salary of each ; 


then. 


3(10 X - 600) = (8 X - 480)3}. 


Clearing, etc.. 


40x - 40x = 2400 - 2400 ; 


whence, 


0x = 0; 




aJ = J. 




INDETERMINATE EQUATIONS. 




Page 308. 



7. Let 

then, 

whence. 



17 X = one part, and 19 y the other ; 
17x+19y = 500; (1) 

600 -17x 



y = 



19 



Expressing value of ^ as a mixed quantity, 

y = 26 - X + 



6-f2x 
19 



(2) 



(3) 



Since the value of y is integral, the fractional part of (3) must also be 
integral. 

Therefore, -^ — ^ = to (whole number); 

^r.A ^ 19tl7-6 

ana, x = • 

' 2 

The first value of 10, which makes the fraction integral is 2 ; 
and, X = 16 ; y = 12. 

Therefore, 272 and 228 are the two parts. 
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14. Let X = number of cows ; 

y = irnmber of sheep ; 
then, 17aj-f 6y = 600; (1) 

j^^500-17x. (2) 

Proceeding as hi Ex. 7 ; x = 5, 10, 16, etc., y = 83, 66, 49, etc. 

Page 309. 

17. Let 4 X + 3 = the number of apples ; 
also, 5 2^ 4- 1 = the number ; 

then, 4x + 3 = 5y + l; 

whence, z = ^ "" . 

4 

Solving as Ex. 7, y = 2, 6, 10, 14, etc.; 

X = 2, 7, 12, 17, etc. 

The values which bring the number of apples between two and three 

dozen are 6 and 7, making the number 31. 

18. Let X, y, and z represent the respective quotients ; 
then, 3x4-2 = 4y+ 3, or5« + 4; ^ 

and, 3x4-2 = 4^4-3; (1) 

whence, x = ^^-^; (2) 

4 y = 3 w — 1 ; 
and, y = 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, etc., 

X = 3, 7, 11, 15, 19, 23, 27, 31, 35, 39, etc. 
The first values which will give numbers fulfilling the conditions of the 
example are, 14 or 19, giving the number 59 ; the second values are 29, 
or 39, giving, 119. 

19. Let X, y, and z represent the respective quotients ; 
then, 7x4- 5 = 8y4-7, or9«4-8; 
and, 7x4-5=8y4-7. 

Solving as Ex. 7, the number is found to be 215. 

^ 20. Let X and y represent the respective quotients ; 

then, 39x 4- 16 = 66 y 4- 27 ; (1) 

. = §«i^. (2) 

, = j, + lIlL±ll. (3) 

Placing the fractional part equal to to, and solving as Ex. 7, the number 
is 1147. 
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SI. Let X = number of calves ; 

y = Dumber of sheep ; 
z = number of lambs ; 
then, « + y + « = 40; (1) 

7a; + 5y-f 3^=192. (2) 



Eliminating z. 




2x + y = S6; 


(3) 


whence, 


x = 


l8-y + ^; 


2 ' 




and, 






y = 2, 4, 6, 8, 10, etc. ; 
X = 17, 16, 15, 14, 13, etc. ; 
z = 21, 20, 19, 18, 17, etc. * 


• 


88. Let 






X = number of bushels oats ; 
y = number of bushels barley ; 




- 






z = number of bushels rye ; 




then, 


42a; + 64y + 87 


« = 16000; 


(1) 


and, 




x + y + 


2f=200. 


(2) 


Eliminating x, 




22y + 46« = 6600; 


(8) 



whence, y = 300~2«- — ; z = 22w; 

and, z = 22, 44, 66, 88, 110, 132 ; 

y = 255, 210, 166, 120, 75, 30 ; 

a; = - 77, -54, -31, -8, 16, 38. 

The first numbers fulfilling the conditions are 16, 75, 110 ; next, 38, 
30, 132. 

• 

83. Let X = number of calves ; 

y = number of sheep ; 
z = number of lambs ; 
then, aj + y + « = 154 ; (1) 

Clearing (2), and uniting with (1), 

18a; + 6y = 462. (8) 

From (3), y = g2 _4x + ^^t^. 

6 

Placing the fraction equal to to, and solving, 

« = 4, 9, 14, etc. ; 
y = 78, 60, 42, etc. ; 
z = 72, 85, 98, etc. 
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Page 310. 

84. Let X = number of marbles in pile ; 

then, x — l _ ^»g before last division ; 

4 

§^IlI = B»s before last division ; 
16 

i^^l5I = C's before last division ; 
64 

Q'jMt 111 

and, ^^-^ — ^^ = what was left before D threw away 1, 

'27 a; ~ 111 . \ _ 27aj - 176 _ j),^ 



1 /27x^lll_,X 
4 \ 64 ) 



256 



Also, add ^^g- 175 ^ ^, ^, ^^ q, ^^^ ^ ^^^y^ ^^j^ i ^^ ^^^ 
» 256 1 1 ^ J 4 

remainder. 

Let any one of the four, as D's, equal y, 

256 '^ 

Clearing, 27 a; = 175 + 256 y ; (2) 

whence, a; = 6 + 9 y + ^^^-iiilf . (3) 

Let '-Hr^ = -^ 

whence, tf = - ~ 



13 

The least value of w, making the fraction a whole number is 13, 
and, y = 26. 

Substituting, a; = 253 ; 

and, A's = 89 ; B's = 73 ; C's = 61 ; D's = 26. 

26. Let X = number of histories ; 

y = number of lexicons ; 
then, 2.50 a; + 1.75y = 44.75; (1) 

whence, 10 a; + 7 y = 179. (2) 

Solve as Ex. 7, page 308. 
Whence, a; = 6, 13 ; 

y = 17, 7. 
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26. Let X 

y 

Z : 

then, « + y +2f 

7x + 3« + 2«; 
Eliminating z from (1) and (2), 

bx-\-y 

X 



whence. 



number of calves ; 
number of sheep ; 
number of pigs ; 
30; 
130. 

70; 



4y 
6 

y 

X 

z 



6 ' 



= w; 



6, 10, 16 ; 
13, 12, 11 ; 
12, 8, 4. 



(1) 
(2) 



27. Let 6 a;, 7y, and 8;s; 

then, 6a; + 7y + 8« 

ana, x-^ y -\- z 

Eliminating x from (1) and (2), 

y + 2z 



= the three parts ; 
= 70; 
= 10. 

= 10; 



O) 



whence. 


z=6-y, 

2 


•■ ■ • 


Solving, 


y= 2, 4, 6, 8; 
z= 4, 3, 2, 1; 






a= 4, 3, 2, 1. 




Therefore, 


6a; = 24, 18,12, 6; 
7y = 14, 28,42,66; 
8^ = 32,24, 16, 8. 




28. Let 


X = number of sheep ; 
y = number of pigs ; 
z = number of lambs ; 




then. 


X + y + 2 = 100 ; 


(1) 


and, 


9x + 2y-f «f = 400. 


(2) 


Eliminating z, 


8x4- y = 300; 




whence, 


8 





INEQUALITIES. 
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Solving, 



y = 4, 12, 20, 28, 36, 44, etc. ; 
X = 37, 36, 36, 34, 33, 32, etc. ; 
z = 59, 52, 45, 38, 31, 24, etc. 



28. Let 


X = niiinber of sheep ; 
y = number of turkeys 
z = number of geese ; 


• 

9 






then, 7 


X+fy + « = 2p0; 






(1) 


and. 


X -f y + « = 100. 






(2) 


Eliminating 2r, 


18x + 5y = 300; 






(3) 


whience, 


y = 60-4x + ^; 


















Solving, 


X = 5, 10, 15 ; 










y = 42,24, 6; 
z = 53, 66, 79. 

INEQUALITIES. 








> 


Page 313. 








9. Sx-\-y 


= 9; (1) 12. Clearing, 3 X 


+2y = 


= 18; 


(1) 


x + 2y 


< 12. (2) 2 X 


+ 5y>20. 


(2) 



(2)x3-(l„ 5y<27; 

whence, y < 5|. 

Substituting in (1), x> IJ. 
Also, X = 2 ; y = 3. 

10. 4x+2y=26j (1) 
3x + 4y>38. (2) 

(1)X2-C2), 6x<14; 

whence, x < 2f . 

Substituting in (1), y>7f. 
Also, X = 2 ; y = 9' 

11. x + 6y = 13; (1) 
6x + 2y>7. (2) 

(2)x3-(l), 14x>8; 
whence, x > ^. 

Substituting in (1), y<:^2^. 
Also, X = 1 ; y = 2. 



(I)x5-(2)x2,llx<50; 
whence, x < 4^p 

Substitutmg in (1), y>2^. 
Also, X = 4 ; y = 3. 

18. Clearing, 

26x + 12y = 420;(l) 
15x-8y>80. (2) 
(I)x2+(2)x3,95x>1080; 
whence, x > 11^?^. 

Substituting in (1), y < llx\. 
Also, X = 12 ; y = 10. 

14. Clearing, 

12x + 35y = 200;(l) 
30x-21y<70. (2) 
(I)x5-(2)x2, 217y>860; 
whence, y>3|ff 

Substituting in (1), x<5if 
Also, X = 5 ; y = 4. 
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1ft. If a and b are unequal, a ~ 5 >0. 

Squaring (1), a* - 2 aft + 6* > 0. 

Transposing, -2a5, a^ + &3>2a6. 



16. Suppose a 


greater than 5, 




then, 




a>b. 


Dividing by 6, 




i>'' 


Suppose, 




b>a. 


Dividing by a, 




a 


(2) + (4), 




b a 



17. When a and b are unequal, by Example 16, 

a^ + b^>2ab. 

(1) X ab, cfib 4- a6« > 2 a^ft*. 

(2) + (o*+6*=a*+6*), a*+a»6+a6»+6*>a»+2a«62-f.64j 

(a» + 6«)(a 4- 6)>(a« + 62)(aa + 6«). 



a»H-6»>^a« + ^^ 



(1) 
(2) 



(1) 
(2) 

(3) 
(4) 



(1) 

(2) 
(3) 
(*> 



a^ + 62 a + & 



LOGARITHMS. 
Page 319. 

9. Mantissa of log. of 483, or 4830 = .68396 
Difference, 90 x .1 = 9 

Logarithm of 4831 = 3.68404 

10. Mantissa of log. of 884, or 3840 = .58433 

Difference, 113 x .6 = 68 

Logarithm of 3846 = 3.58601 

11. Mantissa of log. of 278, or 2780 = .44404 
Difference, 158 x .5 = 79 
Logarithm of 2785 = 3.44483 

12. Mantissa of log. of 316, or 3160 = .49969 
Difference, 138 x .9 = 124 
Logarithm of 3169 = 3.60093 
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15. Mantissa of log. of 187, or 1870 = .27184 
Difference, 236 x .6 = 118 
Logarithm of 1875 = 3.27302 

14. Mantissa of log. of 234, or 2340 = .36922 ' 
Difference, 185 x .6 = 08 

Logarithm of 2.346 = 0.37016 

1ft. Mantissa of log. of 108, or 1680 = .22681 
Difference, 263 x .4 = 106 

Logarithm of 1.684 = 0.22636 

16. Mantissa of log. of 210, or 2100 = .32222 
Difference, 202 x .6 = 101 
Logarithm of 2106 = 3.32323 

17. Mantissa of log. of 160, or 1600 = .17600 
Difference, 280 x .8 = 224 
Logarithm of 1608 = 3. 17833 

18. Mantissa of log. of 306, or 3060 = .48430 

Difference, 142 x .4 = 57 

Logarithm of 3064 = 3.48487 

19. Mantissa of log. .of 224, or 2240 = .36026 
Difference, 193 x .7 = 136 
Logarithm of 2247 = 3.36160 

do. Mantissa of log. of 315, or 3160 = .49831 

Difference, 138 x .6 = 83 

Logarithm of 3166 = 3.49914 

SI. Mantissa of log. of 298, or 2980 = .47422 

Difference, 147 x .4 = ^ 

Logarithm of 2984 = 3.47481 

. Mantissa of log. of 413, or 4130 = .61695 

Difference, 106 x .8 = 84 

Logarithm of 4138 = 3.61679 

. Mantissa of log. of 364, or 3640 = .66110 

Difference, 119 x .6 = 60 

Logarithm of 8646 = 3.66170 
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94. Mantissa of log. of 503, or 5030 = .70157 

Difference, 86 x .9 = 77 

Logarithm of 5039 = 3.70234 

W. Mantissa of log. of 375, or 3750 = .57403 
Difference, 116 x .5 = 58 

Logarithm of 3755 = 3.57461 

86. Mantissa of log. of 416, or 4160 = .61909 
Difference, 105 x .7 = 74 
Logarithm of 4167 = 3.61983 

87. Mantissa of log. of 348, or 3480 = .54158 
Difference, 126 x .3 = 38 
Logarithm of 3483 = 3.54196 

88. Mantissa of log. of 571, or 5710 = .75664 
Difference, 76 x .8 = 61 
Logarithm of 5.718 = 0.75725 

89. Mantissa of log. of 624, or 6240 = .79518 
Difference, 69 x .5 = 35 
Logarithm of 62.45 = 1.79553 

80. Mantissa of log. of 896, or 8960 = .95231 
Difference, 49 x .6 = 29 
Logarithm of 8966 = 3.95260 

81. Mantissa of log. of 784, or 7840 = .89432 
Difference, 55 x .7 = 39 
Logarithm of 7847 = 3.89471 

88. Mantissa of log. of 352, or 3520 = .54654 
Difference, 122 x .1 = 12 

Logarithm of 3521 = 3.54666 

38. Mantissa of log. of 471, or 4710 = .67302 
Difference, 91 x .2 = 18 

Logarithm of 4712 = 3.67320 

34. Mantissa of log. of 836, or 8360 = .92221 
Difference, 52 x .3 = 16 

Logarithm of 8363 = 3.92237 
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S6. Mantissa of log. of 027, or 9270 = .06708 
Difference, 47 x .4 = 10 

Logarithm of 0274 = 3.06727 

86. Mantissa of log. of 400, or 4000 = .60810 
Difference, 88 x .6 = 44 

Logarithm of 4006 = 3.60864 

37. Mantissa of log. of 672, or 6720 = .82737 

Difference, 64 x .6 = 38 

Logarithm of 6726 = 3.82776 

88. Mantissa of log. of 678, or 6780 = .76103 
Difference, 76 x .7 = 63 
Logarithm of 6.787 = 0.76246 

89. Mantissa of log. of 628, or 6280 = .70706 
Difference, 60 x .8 = 66 
Logarithm of 62.88 = 1.70861 

40. Mantissa of log. of 423, or 4230 = .62634 

Difference, 102 x .0 = 92 

Logarithm of 423.0 = 2.62726 

41. Mantissa of log. of 762, or 7620 = .88106 
Logarithm of 7620 = 3.88106 

42. Mantissa of log. of 834, or 8340 = .02117 
Difference, 62 x .3 = 16 
Logarithm of 83.43 = 1.02133 

48. Mantissa of log. of 866, or 8660 = .03247 
Difference, 61 x .2 = 10 

Logarithm of 8.662 = 0.03267 

44. Mantissa of log. of 640, or 6400 = ,73230 

Difference, 80 x .6 = 48 

Logarithm of 640.6 = 2.73287 

45. Mantissa of log. of 780, or 7800 = .80708 
Difference, 65 x .0 = 60 
Logarithm of 78.00 = 1.80768 
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46. Mantissa of log. of 875, or 8750 = .94201 

Difference, 50 x .4 = ^ 

Logarithm of 8.754 = 0.94221 

47. Mantissa of log. of 627, or 6270 = .79727 
Difference, 69 x .8 = 55 
Logarithm of 6278 = 3.79782 

48. Mantissa of log. of 111 = .04532 
Logarithm of .0111 = 2.04532 

49. Mantissa of log. of 1 = .00000 
Logarithm of .0001 = 4.00000 

60. Mantissa of log. of 300, or 3000 = .47712 

Difference, 142 x .1 = 14 

Logarithm of .3001 = 1.47726 

61. Mantissa of log. of 142= .15229 
Logarithm of .0142 = 2.15229 

69. Mantissa of log. of 201= ..30320 

Logarithm of .0201 = 2.30320 

68. Mantissa of log. of 245, or 2450 = .38917 
Difference, 177 x .1 = 18 

Logarithm of 2451 = 3.38935 

64. Mantissa of log. of 436, or 4360 = .63949 

Difference, 100 x .7 = 70 

Logarithm of 4387 = 3.64019 

66. Mantissa of log. of 78 = .89209 

Logarithm of .t)078 = 3.89209 

Page 320. 

9. Giyen mantissa =.38257 

Mantissa next less = .38202 , number corresponding, 241. 
Difference of mantissas = 55 

55 -4- tabular difference, 177 = .31 ; hence, the entire number is 24131. 
From characteristic we find there are 3 integral figures ; hence, the num- 
ber corresponding to logarithm is 241,31. 
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8. Given mantissa =.18625 

Mantissa next less = .18469, number corresponding^ 153. 

Difference of mantissas = 156 

156 -i- 280 = .55 ; hence, all the figures of the number are 15355. From 
characteristic we know the number contains 3 integral figures; hence, 
153.55 is the number. 

4. Given mantissa = .23146 

Mantissa next less . ^ .23045, number corresponding, 170. 

Difference of mantissas = 101 

101 -i- 248 = .4 ; hence, all the figures of the number are 1704. From 
characteristic we know the number contains 1 integral figure ; hence, 1.704 
is the number. 

5. Given mantissa = .28643 

Mantissa next less = .28556, number corresponding, 193. 

Difference of mantissas = 87 

87 -i- 223 = .39 ; hence, all the figures of the number are 19339. Since 
there are no integral figures, the number is . 19339. 

6. Given mantissa = .98465 

Mantissa next less = .98453, number corresponding, 965. 

Difference of mantissas = 12 

12 -f- 45 = .26 ; hence, all the figures of the number are 96526. From 
characteristic we know that the first significant figure occupies the second 
decimal place ; hence, .096526 is the number. 

7. Given mantissa = .18425 

Mantissa next less = .18184, number corresponding, 152. 

Difference of mantissas = 241 

241 -i- 280 = .86 ; hence, all the figures of the number are 15286. Since 
there are 4 integral figures, the number is 1528.6. 

8. Given mantissa = .86435 

Mantissa next less = .86392, number corresponding, 731. 

Difference of mantissas = 43 

43 -«- 59 = .72 ; hence, all the figures of the number are 73172. Since 
there are 3 integral figures, the number is 731.72. 

9. Given mantissa = .24685 

Mantissa next less = .24551, number corresponding, 176. 
Difference of mantissas = 134 
KEY H. 8. ;ii.a — 17 
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134 -^ 248 = .54 ; hence, all the figures of the number are 17654. Since 
the first significant figure occupies the third decimal place, the number is 
.0017654. 

10. Given mantissa = .98456 

Mantissa next less = .98453, number corresponding, 965. 

Difference of mantissas = 3 

3 -f- 46 = .06 ; hence, all the figures of the number are 96506. Since 
there are 3 integral figures, the number is 965.06. 

11. Given mantissa = .58643 

Mantissa next less = .58546, number corresponding, 385. 

Difference of mantissas = 97 

97 -i- 113 = .85 ; hence, all the figures of the number are 38585. From 
characteristic we know that there are 3 integral figures ; hence, the num- 
ber is 385.85. 

12. Given mantissa = .94875 

Mantissa next less = .94841, number corresponding, 888. 

Difference of mantissas = 34 

34 -i- 49 = .69 ; hence, all the figures of the number are 88869. From 
characteristic we know that there are 4 integral figures ; hence, the num- 
ber is 8886.9. 

13. Given mantissa = .21654 

Mantissa next less = .21484, number corresponding, 164. 

Difference of mantissas = 170 

170 H- 263 = .64 ; hence, all the figures of the number are 16464. From 
characteristic we know that there is 1 integral figure ; hence, the num- 
ber is 1.6464. 

14. Given mantissa = .72586 

Mantissa next less = .72509, number corresponding, 531. 

Difference of mantissas = 77 

77 ^ 81 = .95 ; hence, all the figures of the number are 53195. From 
characteristic we know that there are 3 integral figures ; hence, the num- 
ber is 531.95. 

15. Given mantissa = .21436 

Mantissa next less = .21219, number corresponding, 163. 

Difference of mantissas = 217 

217 -5- 263 = .82 ; hence, all the figures of the number are 16382. From 
characteristic there are no integral figures ; hence, the number is .16382. 
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16. Given mantissa = .51326 

Mantissa next less = .51322, number corresponding, 326. 
Difference of mantissas = 4 

4 -i- 134 = .029 ; hence, all the figures of the number are 326020. From 
characteristic we know that there are 3 integral figures ; hence, the num- 
ber is 326.029. 

17. Given mantissa = .14215 

Mantissa next less = .13988, number corresponding, 138. 

Difference of mantissas = 227 

227 -^ 322 = .704; hence, all the figures of the number are 138704. 
From characteristic we know that there are 4 integral figures ; hence, 
the number is 1387.04. 

18. Given mantissa = .64823 

Mantissa next less = .64738, number corresponding, 444. 

Difference of mantissas = 85 

85 -i- 98 = .86 ; hence, all the figures of the number are 44486. From 
characteristic we know that the first significant figure occupies the second 
decimal place ; hence, the number is .044486. 

19. Given mantissa = .80167 

Mantissa next less = .80140, number corresponding, 633. 
Difference of mantissas = 27 

27 4- 68 = .39 ; hence, all the figures of the number are 63339. We 
know from characteristic that there are 5 integral figures; hence, the 
number is 63339. 

Page 321. 

2. Logarithm of 2.3 = 0.36173 

Logarithm of 3.7 = 0.56820 

Number corresponding to 0.92993 is 8.51. 

8. Logarithm of 25 = 1.39794 

Logarithm of 3.5 = 0.54407 

Number corresponding to 1.94201 is 87.5. 

4. Logarithm of 216 =2.33445 

Logarithm of 3.5 = 0.54407 

Number corresponding to 2.87852 is 756. 
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6. Logarithm of 312 =2.49415 

Logarithm of .24 = 1.38021 

Number corresponding to 1.87436 is 74.88. 

6. Logarithm of 123 = 2.08091 
Logarithm of 3.4 = 0.63148 
Number corresponding to 2.62139 is 418.2. 

7. Logarithm of 2.24 =0.36025 
Logarithm of 2.6 = 0.41497 
Number corresponding to 0.76622 is 5.824. 

8. Logarithm of .0023 =3.36173 
Logarithm of .26 = 1.41497 
Number corresponding to 4.77670 is .000598. 

9. Logarithm of .0016 =3.17609 
Logarithm of .016 = 2J7609 
Number corresponding to 6.35218 is .0000225. 

10. Logarithm of .034 = 2.53148 
Logarithm of 26 = 1.41497 
Number corresponding to 1.94645 is .884. 

11. Logarithm of .057 =2.75587 
Logarithm of 5.7 = 0.75587 
Number corresponding to 1.51174 is .3249. 

12. Logarithm of .068 =2.83251 
Logarithm of 7.2 = 0.86733 
Number corresponding to 1.68984 is .4896. 

18. Logarithm of .0018 =3.25627 
Logarithm of . 25 = 1.39794 

Number corresponding to 4.65321 is .00045. 

14. Logarithm of .0432 =2.63548 
Logarithm of .082 = 2.91381 

Number corresponding to 3.54929 is .0035424. 

15. Logarithm of 856.7 =2.93283 
Logarithm of 1.38 = 0.13988 
Number corresponding to 3.07271 is 1182.19. 



LOGARITHMS. 261 



16. Logarithm of .0796 = 2.90091 
Logarithm of .162 = 1.18184 

Number corresponding to 2.08275 is .0120989. 

17. Logarithm of 4876 =3.68807 
Logarithm of 37.6 = 1.67403 

Number corresponding to 6.26210 is 1 82863+. 

18. Logarithm of 3.04 =0.48287 
Logarithm of .003 = 3.47712 
Number corresponding to 3.96999 is .00912. 

19. Logarithm of 468 = 2.67026 
Logarithm of 34.6 = 1.63782 
Number corresponding to 4.20807 is 16147. 

90. Logarithm of .002 = 3.30103 
Logarithm of .008 = 3.90309 
Number corresponding to 6.20412 is .000016. 

91. Logarithm of 3466 =3.63868 
Logarithm of .036 = 2.54407 
Number corresponding to 2.08266 is 120.9. 



. Logarithm of 2874 =3.46849 

Logarithm of .836 = i.92221 

Number corresponding to 3.38070 is 2402.7. 



98. Logarithm of 41.03 =1.61310 
Logarithm of .507 = 1.70501 

Number corresponding to 1.31811 is 20.8023. 



. Logarithm of .0009 =4.96424 
Logarithm of .708 = 1.86003 

Number corresponding to 4.80427 is .0006372. 



95. Logarithm of 8976 =3.95308 

Logarithm of 2.04 = 0.30963 

Number corresponding to 4.26271 is 18311 +. 
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Page 322. 

9. Logarithm of 2.45 =0.38917 

Logarithm of 9.8 = 0.99123 

Number corresponding to 1.39794 is .26. 

8. Logarithm of 18.312 = L 26273 
Logarithm of 24 = 1.380 21 

Number corresponding to 1.88252 is .763. 

4. Logarithm of 105.7 = 2.02409 
Logarithm of 3. 5 = 0. 54407 

Number corresponding to 1.48002 is 30.2. 

6. Logarithm of 135.05 =2.13049 
Logarithm of .037 = 2.56820, 

Number corresponding to 3.56229 is 3650. 

6. Logarithm of .04905 = 2.69064 
Logarithm of .327 = T. 51455 
Number corresponding to 1.17609 is .16. 

7. Logarithm of 69854 =4.84419 
Logarithm of 217 = 2.33646 
Number corresponding to 2.50773 is 321.9. 

8. Logarithm of 823.68 =2.91576 
Logarithm of 307 = 2.48714 
Number corresponding to 0.42862 is 2.683. 

9. Logarithm of 34.43 =1.53694 
Logarithm of .011 = 2.04139 
Number corresponding to 3.49555 is 3130. 

10. Logarithm of 259.2 =2.41364 
Logarithm of .012 = 2.07918 
Number corresponding to 4.33446 is 21600. 

11. Logarithm of 87.36 =1.94131 
Logarithm of 2. 1 = 0.32222 
Number corresponding to 1.61909 is 41.6. 
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12. Logarithm of 97.24 =1.98786 
Logarithm of .022 = 2.34242 

Number corresponding to 3.64543 is 4420. 

18. Logarithm of 13.696 = L 13663 
Logarithm of 32 = 1.50616 

Number corresponding to 1.63148 is .428. 

14. Logarithm of 216.83' =2.33613 
Logarithm of 2.3 = 0.36173 

Number corresponding to 1.97440 is 94.27. 

16. Logarithm of 38142 =4.58139 
Logarithm of 3.7 = 0.66820 

Number corresponding to 4.01319 is 10308.4+. 

16. Logarithm of 3.486 =0.64221 
Logarithm of .206 = 1.31176 
Number corresponding to 1.23046 is 17. 

17. Logarithm of 7.866 =0.89670 
Logarithm of .013 = 2.11394 
Number corresponding to 2.78176 is 606. 

18. Logarithm of 8926 =3.96061 
Logarithm of 42.5 = 1.62839 
Number corresponding to 2.32222 is 210. 

19. Logarithm of 3250 =3.61188 
Logarithm of . 52 = 1.71600 
Number corresponding to 3.79588 is 6260. 

2. Logarithm of 66 = L81291 

Multiply by 2 

Number corresponding to 3.62582 is 4226. 

8. Logarithm of 84 =1.92428 

Multiply by 2 

Number corresponding to 3.84866 is 7066.9 +. 

4. Logarithm of 75 = L 87606 

Multiply by 3 

Number corresponding to 5.62618 is 421882 +. 
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6. Logarithm of 64 = 1.80618 

Multiply by 4 

Number corresponding to 7.22472 \b 16776046+. 

6. Logarithm of 87 =1.93962 

Multiply by 3 

Number corresponding to 6.81856 is 668500* 

7. Logarithm of 37 ' =1.66820 

Multiply by 3 

Number corresponding to 4.70460 is 60662+ • 

8. Logarithm of 49 =1.69020 

Multiply by 4 

Number corresponding to 6.76080 is 6766000. 

9. Logarithm of 91 =1.96904 
Multiply by 3 

Number corresponding to 6.87712 is 763668+. 

10. Logarithm of 102 = 2.00860 
Multiply by 3 

Number corresponding to 6.02680 is 1061183+ . 

11. Logarithm of 107 =2.02938 
Multiply by 4 

Number corresponding to 8.11762 is 131077639+. 

12. Logarithm of 146 =2.16436 
Multiply by 3 

Number corresponding to 6.49306 is 3112101+. 

18. Logarithm of 476 =2.67669 

Multiply by 2 

Number corresponding to 6.36338 is 225621 +. 

14. Logarithm of 612 =2.78675 

Multiply by 2 

Number corresponding to 6.67360 is 374643+. 

16. Logarithm of 684 =2.76641 

Multiply by 3 

Number corresponding to 8.29923 is 199170403+ . 
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le. Logarithm of 6.76 =0.82990 

Multiply by 3 

Number corresponding to 2.48790 is 307.685+. 

17. Logarithm of 723 =2.86914 
Multiply by 4 
Numbercorrespondingto 11.43666 is 273263164666+ . 

18. Logarithm of 799 =2.90266 
Multiply by 3 

Number corresponding to 8.70766 is 610096238+. 

19. Logarithm of 8.76 =0.94260 
Multiply by 2 
Number corresponding to 1.88600 is 76.736+. 

80. Logarithm of .960 = 1.98227 

Multiply by 3 

Number corresponding to 1.94681 is .88473+. 

91. Logarithm of 3.64 =0.64900 

Multiply by 3 

Number corresponding to 1.64700 is 44.361+. 

88. Logarithm of 29.3 =1.46687 

Multiply by 2 

Number corresponding to 2.93374 is 868.49+. 

88. Logarithm of 3.040 =0.48287 

Multiply by 3 

Number corresponding to 1.44861 is 28.096+. 

84. Logarithm of .0066 = 3.81291 
Multiply by 3 

Number corresponding to 7.43873 is .0000002746+. 

85. Logarithm of .0862 =2.93661 
Multiply by 2 

Number corresponding to 3.87102 is .0074306+. 

86. Logarithm of 768.4 =2.88669 
Multiply by 2 

Number corresponding to ^.77118 is 690462 +. 
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27. Logarithm of 4.132 =0.61616 

Multiply by 2 

Number corresponding to 1.23232 is 17.075+. 

28. Logarithm of 5.184 =0.71467 
Multiply by 2 
Number corresponding to 1.42934 is 26.872+. 

29. Logarithm of 37.25 =1.57112 
Multiply by 3 

Number corresponding to 4.71336 is 51684.52+. 

Page 323. 

2. Logarithm of 106 = 2.29226 

Dividing by 2 = 1.14613, corresponding number, 14. 

8. Logarithm of 256 =2.40824 

Dividing by 2 = 1.20412, corresponding number, 16. 

4. Logarithm of 576 =2.76042 

Dividing by 2 = 1.38021, corresponding number, 24. 

6. Logarithm of 1156 =3.06297 

Dividing by 2 = 1.53148, corresponding number, 34. 

6. Logarithm of 1681 =3.22557 

Dividing by 2 = 1.61278, corresponding number, 41. 

7. Logarithm of 3969 = 3.59869 

Dividing by 2 = 1.79934, corresponding number, 63. 

8. Logarithm of 4096 =3.61236 

Dividing by 3 = 1.20412, corresponding number, 16. 

9. Logarithm of 5184 =3.71467 

Dividing by 2 = 1.85733, corresponding number, 72. 

10. Logarithm of 13824 =4.14065 

Dividing by 3 = 1.38022, corresponding number, 24. 

11. Logarithm of 15.625 = 1.19382 

Dividing by 3 = .39794, corresponding number, 2.6. 
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12. Logarithm of 74088 
Dividing by 3 

18. Logarithm of 91126 
Dividing by 3 

14. Logarithm of 29 
Dividing by 3 

15. Logarithm of 66 
Dividing by 3 

16. Logarithm of 87 
Dividing by 4 

17. Logarithm of 96 
Dividing by 6 

18. Logarithm of 16 
Dividing by 7 

19. Logarithm of &7 
Dividing by 8 

80. Logarithm of 106 
Dividing by 9 

81. Logarithm of 111 
Dividing by 10 

88. Logarithm of 973 
Dividing by 16 

88. Logarithm of 3.27 
Dividing by 3 

84. Logarithm of 9.181 
Dividing by 6 

85. Logarithm of 62.73 
Dividing by 11 

86. Logarithm of 3 
Dividing by 2 
Dividing by 3 
Logarithm of 2 



4.86974 

1.62326, corresponding number, 42. 

4.96964 

1.66321, corresponding number, 46. 

1.46240 

0.48747, corresponding number, 3.072 +. 

1.81291 

0.60430, corresponding number, 4.020+ • 

1.93962 

0.48488, corresponding number, 3.064 +. 

1.98227 
: 0.39646, corresponding number, 2.491 + . 

1.17609 

0. 16801 , corresponding number, 1 . 472 + . 

1.82607 

0.22826, corresponding number, 1.691 + . 

2.02119 

0.22468, corresponding number, 1.677 +. 

2.04632 

0.20463, corresponding number, 1.601 + . 

2.98811 

0.19921, corresponding number, 1.681 + . 

: 0.61456 

0. 1 7 1 52, corresponding number, 1 . 484 + . 

0.96289 

0.19258, corresponding number, 1.668+ . 

1.79748 
; 0.16341, corresponding number, 1.466+ . 

: 0.47712 

: 0.23856, corresponding number, 1.7320+ . 
: 0.15904, corresponding number, 1.4422 +. 
: 0.30103. 
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Dividing by 3 

Dividing by 2 

1.7320 + 1.2698 
1.4422 + 1.4143 
2.0918 -s- 2.8566 

87. Logarithm of 5 
Dividing by 3 
Logarithm of 8 
Dividing by 4 
Logarithm of 7 
Dividing by 2 
From Ex. 26., y/2 

1.7009 - 1.6817 

1.2508 + 2.6457 

.0282 -s- 3.0055 

88. From Ex. 27, V? 
Logarithm of 
Dividing by 5 
Logarithm of 12 
Dividing by 3 
Logarithm of 17 
Dividing by 5 

2.6457 + 1.5518 

2.2803 - 1.7623 

4.1075 ^ .527 

89. Logarithm of 6 
Dividing by 2 
Logarithm of 
Dividing by 3 
Logarithm of 30 
Dividing by 3 

2.4404 4- 2.0800 

3.1073 - 2.6467 

4.5204 -^ .4616 



0.10034, corresponding number, 1.2598+ • 

0.15051, corresponding number, 1.4143+. 

2.9918 ; 

2.8565; 

1.047+. 

0.60807. 

0.23200, corresponding number, 1.7099 +. 

0.00300. 

0.22577, corresponding number, 1.681 74+. 

0.84510. 

0.42255, corresponding number, 2.6467+. 

1.2508+ . 

.0282 ; 

3.0056 ; 

.0072+. 

2.6467 + . 
0.05424. 

0.10085, corresponding number, 1.5618+. 
: 1.07918. 

: 0.35073, corresponding number, 2.2803+ . 
1.23045. 

0.24600, corresponding number, 1.7623+ . 
4.1075; 
.527 ; 
7.96+. 

0.77815. 

0.38907, corresponding number, 2.4404 +. 

0.05424. 

0.31808, corresponding number, 2.0800+ . 

1.47712. 

0.49237, corresponding number, 3.1073+. 

: \/7 (from Ex. 27) = 2.6457 + . 
4.5204 ; 
.4616 ; 
0.81 +. 
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Page 325. 

S. Logarithm of ^ = log. 800 + 4 x log 1.06. 
Logarithm of 1.06 =r 0.02631 
Multiply by 4 

0.10124 
Add logarithm of 800 2.90309 

3.00433 
Corresponding number = 9 1010, the amount. 

8. Logarithm of ^ = log. 580 + 5 x log 1.06. 

Logarithm of 1.06 = 0.02119 

Multiply by 6 

0.10696 
Add logarithm of 680 2.76343 

2.86938 
Corresponding number = $ 740.26, the amount 



4. Logarithm of A 


= \og, 476 + 8 X log 1.06. 


Logarithm of 1.06 


= 0.02119 


Multiply by 


8 




0.16962 


Add logarithm of 476 


2.67669 



2.84621 
Corresponding number = 9701.79, the amount. 

5. Logarithm of P = log. 600 - 7 x log 1.06. 
Logarithm of 600 = 2.69897 
Logarithm of 1.06( x 7) = 0.17717 

2.62180 
Corresponding number = '$332.51, the principal. 

6. Logarithm of P = log. 800 - 8 x log 1.06. 
Logarithm of 800 = 2.90309 
Logarithm of 1.05( x 8) = 0.16962 

2.73357 
Corresponding number = $ 541.46, the principal. 
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7. Logarithm of P = log. 1000 - 10 x log 1.04. 
Logarithm of 1000 = 3.00000 

Logarithm of 1.04( x 10) = 0.17030 

2.82970 
Corresponding number = 9676.62, the principal. 

8. Logarithm of 1 + r = ^^g' ^'^^ ^''^' ^ 
Logarithm of 680.30 = 2.83270 
Logarithm of 600 = 2.69897 

0.13373 
Dividing by 7 = 0.01910 

Corresponding number = 1.046 ; hence the rate is 4}%. 

9 n = ^Qg- 2000 -log. 1000 

log 1.06 
Logarithm of 2000 = 3.30103 

Logarithm of 1000 = 3.00000 

0.30103 

Logarithm of 1 .06 = 0.02631. 

0.30103 -i- 0.02631 = 11.89 years. 



Page 327. 

8. ^ = 700 X i^^^^l^LnL 

.04 
By logarithms, (1.04)i2 = 1.6009. 



(L04)J2 _ 1 


= 0.6009. 


Logarithm of 700 


= 2.84610 


Logarithm of .6009 


= 1.77880 




2.62390 


Logarithm of .04 


= 2.60206 



4.02184 
Corresponding number, 810616.70, the amount. 

^ = 144 X (^-^^O)" - 1 

.06 

By logarithms, (1.06)2o = 3.20783. 
(1.06)« - 1 = 2.20783. 
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Logarithm of 144 = 2. 15836 

Logarithm of 2.20783 = 0.34393 



5. 



6. 





2.50229 


Logarithm of .06 


= 2.77815 




3.72414 


Corresponding number, $ 5298.19, the amount. 


P 


_ 1000 ^ (1.04)6 _ 1 
.04 (1.04)6 


By logarithms, (1 My 


= 1.21678. 


(1.04)6 - 1 


= .21678. 


Log. ^^ = log. 26000 
.04 


= 4.39794 


Logarithm .21678 


= 1.33603 




3.73397 


Logarithm 1.21678 


= 0.08616 



3.64882 
Corresponding number, $ 4454.69, the present worth. 

^=1200x(^-^)"--^. 

.06 

By logarithms, (1.06)6= 1.4188 



= .4188 
= 3.07918 
= 1.62202 
2.70120 
= 2.77815 



7. 



(1.06)6 - 1 
Logarithm of 1200 
Logarithm of .4188 

Logarithm of .06 

3.92306 
Corresponding number, $ 8376. 15, the amount 

p^ 800 ,. (1.04)8-1 
.04 (1.04)8 

By logarithms, (1.04)8 = 1.36838 
(1.04)8-1 = .36838 



Log. — = log. 20000 
^ .04 ^ 

Logarithm of .36838 
Logarithm of 1.36838 



= 4.30103 

= 1.66630 

3.86733 

= 0.13624 



3.73109 
Corresponding number, ^ 5383.82, the present worth- 
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^ p ^ 1000 a06)» - 1 

.06 (1.06)» 

By logarithms, (1.06)» = 2.66335 

(1.05)» ~ 1 = 1.06336 

Logarithm of 1.66336 = 0.21836 

Log. i^= log. 20000 = 4.30103 
•"^ 4.61039 

Logarithm, (1.06)» = 0.42380 

4.09669 

Corresponding number, $12462.36, the present worth. 



PERMUTATIONS AND COMBINATIONS. 

Page 330. 

1. 11 = 9; r = 4; Pr=9 X 8 X 7 x6 = 3024. 
8. » = 8;r = 6;P, = 8x7x6x6x4 = 6720. 

8. » = 8; r = 4; = ^ ^ "^ ^ ^ ^ ^ = 70. 

4x3x2x1 

4. » = 8;r = 6;Pr = 8x7x6x6x4x3 = 20160. 

5. » = 6 ; r = 6 ; Pr = 6 X 4 X 3 X 2 X 1 = 120. 

6. n = 7;r = 7;Pr = 7x6x6x4x3x2x1 = 6040. 

Page 331. 

7. n = 12; r = 4; q^ 12 x 11 x 10 x 9 ^^^^^^ 

4x3x2x1 

8. All 6 pieces taken together give 1 sum. 
Five pieces taken 2 at a time give 10 sums. 
Five pieces taken 3 at a time give 10 sums. 
Five pieces taken 4 at a time give 6 sums. 
Five pieces taken 1 at a time give 6 sums. 

Therefore, 1 + 10+10+6+6=31, different sums which can be paid. 

9. ^ = 18. ^=,6; = 18x17x16x16x14x13^^3^ 

6x6x4x3x2x1 

10. n = 10; r = 10; Pr= 10x9x8x7x6x6x4x3x2x1 = 3628800. 
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BINOMIAL THEOREM. 
Page 334. 

8. (a« + &•)* = (a9)* -r 4(a«)«(6«) + 6(a«)9(fe*)« + 4(a«) (&•)«+ (&•)* 
= a8 + 4a«6« + 6 a*6« + 4a«6» + 6" 

4. (a-H<r«)*= (a-i)*+4(a-i)«(c-«)+6(a-i)«(c-«)«+4(0(c"*)H(c-«)» 
= a* + 4 a-8c-a + 6 a-«c-* + 4 a-^c"* + c"*. 

5. (c* -f <r^)« = (c*)« + 3(c*)9((r«) + 3(c*) (<r«)« + ((r«)» 

= c^ + 3c<r^ + Sc^d-* + (T*. 

6. (a' - a:^* = (a')< - 4(a*)«(a;*) + 6(a')«(a;*)« - 4(a^) {a;')» + (as*)* 

= a* - 4a%c* -\-6a^x^ - 4aM + «». 

7. (a:"J + y«)» = (x"*)* + 6(x~i)*{y«) + 10(a;-*)«(y«)9 + 10(x-*)«(y«)« 

+ 6(«"*)(y»)* +(y»)» = x'i + 6a:-V + 10«~V + lOx'Y 
+ 6 x"*yi« + y« 



8. 



(¥-'i?r-(¥)"-'(7)'(¥)*'(T)(¥)'-rf)* 



_.8g« 86a; ^ 64y 27 y« 

9. (x + v^)* = x* + 4x«V5 + 6x«(Vy)s + 4x(Vy)« + (\^)* 
= X* + 4x8y^ + 6x2y + 4a5y^ + y8. 

10. (V^+2\/i)6=(Va«)6+6(Va8)*(2v^) + 15(V?)*(2v^)9 

+20(v^)>(2v^)H16(v^)«(2vx)*+6(Va«)(2v^)6+(2v^)« 

= a»+12 a^x*+60oAe*+160a*x+240a»x*+192aM+64x«. 

11. (8 x« - J x^)* = (3 x^y - 6(3 x«)*(l X*) + 10(3 x«)«(J x*)* 

- 10(3 aj»)«(J x*)» + 6(3 x«) (J x*)* - (} x*)» = 243 ««> « 135 ^.V 

+ 30xT-Y«^ + — -— • 
^ 27 243 

KBT U. S. ALO. — 18 
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y» f ^x" ^ y* ' ^x*' *flc^ 



_16g« 82g ^ 24 8y^ ^ y'f 



y. yi ' yi ^ ^^ 

Page 335. 

=a^+3 a;2y+3 ayHy*+3 a;22f +6 a;y«+3 y2;j+3 xarHS yarH^*. 

2. (1 + a; - a?)* =[(1 + a;)- a«]* = (!+«)* - 4(1 + a;)»a;2 + 6(1 + a;)*r* 
~4(l+a;)a:«+x8=l+4x+2a;2-8aB«-6a:*+8a^+2a^-4a;'+«®. 

8. (a?-a;+2)*=[(a2_a;)4.2]4=(aj2_a;)4_|.4(a.2_a.)82+6(a;2-x)2(2)2 

+4(a;a-a;)(2)8+(2)*=x8-4a;7+14a^-28aj6+49a:*-66a^+66a;« 
-32a; +16. 

4. Ca^ + ax-h a;2)8 = [(.a^ + okk) + a;2]« = (a^ + ox)* + 3(0^ + ax)^ 

+Sia^-\-ax)ai^-}-ofi=cfi+Scfix+6a*x^+Ta^+6a^+Sax^-\-ofi. 

5. (a+a2+«+l:)»=[(a+«2) + («+l)]»=(a+x2)8+3(a+a;2)2(2,+i) 

+ 3(a + a;2)(« + l)2 + (2r + l)8. 

Expanding terms, and performing the multiplication indicated, the sim- 
plified answer is found. 

6. (l + 2x-a;8 + 2)*=(3 + 2a;-a;2)4=[(3 + 2a;)-a;2]4 

= (3 + 2a)* - 4(3 + 2x)8x2 + 6(3 + 2«)2a;* - 4(3 + 2a;)a* + a*. 

Expanding terms, and performing the multiplication indicated, the sim- 
plified answer is found. 

UNDETERMINED COEFFICIENTS. 
Page 339. 

8. Asspme, ^-^ = A ■}- Bx -h Cx^ + Dx^ + JEb*. 

l-\-x 

Clearing, 1 -^ x = A + Bx -^ Cx"^ -\- Doi^ + Et^ 

+ Ax + Bx^ + Ca^ + -Dx*. 
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Equating cQiefficients of like powers of as, 

whence, A = l; B = -2; C = 2;2> = -2;^ = 2. 



• « 



i-:^ = 1 - 2« + 2x2 - 2x8 + 2x*. 

1-fx 



4. Assume, ^"^^ ^A + Bx+Cx^ + Dofi + Ex^, 

1 — 3x 

Clearing, 1 - 2x = ^ + Bx+ Cx" + 2)x» + Ex^ 

- SAx-SBs^ - 3 Cx» - 3 Z>x». 
Equating coefficients of like powers of x, 

^ = 1; jB-3^ = -2; (7-85 = 0; 2>-3(7 = 0;^-32> = 0; 
whence, ^=1; jB = 1; C7=3;2> = 9;JP = 27. 

.-. ?-l^=l+x + 3x2 + 9x» + 27x*. 

1 — 3x 

5. Assume, JdbiL = ^+Bx+Cx3 + 2>x«+ ^x*. 

2 + 3x 

Clearing, l+x = 2^+2Bx + 2C7x2 + 2 2>x« + 2 ^x* 

+ 3 ^ + 3 5x2 + 3 Cx« + 3 2>x* 
Equating coefficients of like powers of x, 

2^ = 1; 25 + 3^=1; 2C + 35 = 0;22>+3C = 0; 2 JF+32> = 0; 
whence, -4 = i; B = -\; 0=5; 2> = -^5; ^ = 



6. Assume, ^"^^^ ^ = A + Bx+Cx^ + Ihfi + ^x*. 

1 — X — x* 

Clearing, 1 + 2x = ^ + 5x + Cx^ + Ikfi + ^x* 

- -4x - 5x2 - Cx8 - Dx* 
- -4x2 - 5x8 - (7a4. 
Equating coefficients of like powers of x, 

^ = 1; 5-^=2; C-B-A=0; 5- (7-5=0; ^-5- (7=0; 
whence, ^ = 1; 5 = 3; (7 = 4; 5 = 7; J^=ll. 

.^ l + 2x ~i4.3a;.4,4x2+7x8 + llx*. 

1 — X — X2 

7. Assume, - — \-^^ — - = -4 + 5x + (7x2 + 2>x8 + J^x*. 

l-3x-2x2 

Clearing, 1 - x = -4 + 5x + (7x2 + i^ ^ jgjg* 

-.3Jx-35x2-3(7x8-35x* 
-2^2_25x«-2Cx*. 
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Eqiiating coefficients of like powers of ac, 

A = l; B-SA = -1; C-SB-2A = 0; 
2>-3C7-25 = 0; S-SD-2C = 0; 
whence, A=\; B = 2; (7=8; 2> = 28; ^ = 100. 

.-. - — ^^— ^-— =l + 2« + 8a;« + 28«8+100aj*. 
1 — 3 a; — 2 x^ 

8. Assume, ^ 2-3a; =: ^i ^ bx + Cx^ + Da^ + Eti^. 

1 + as + X* 

Clearing, 2 - 3x = ^ + 5a; + Oa* + Dofi + Ex^ 

-\- Ax + Bx^ + Qx^^^Dx^ 

+ Ax^ + -Bx* + Oaj*. 
Equating coefficients of like powers of x, 

^=2; -B+^=-3; C+-B+^=0; i)+ 0+5=0; ^+2>+a=0; 

whence, -4 = 2; 5 = -5; = 3; 2> = 2; ^ = -6. 

2~3x 



1 + X + x' 



% 



= 2 - 5x + 3x2 + 2x« - 6x*. 



9. Assume, - — -i = -4 + 5x + Ox« + />x» + JFx*. 

l-3x + 2x2 

Clearing, 1 = -4 + 5x + Ox^ + Z>x» + ^Ejc* 

-3^-3 5xa-3 0x8-3£>x* 

+ 2^a + 25x« + 2 0x*. 
Equating coefficients of like powers of x, 

^ = 1; 5-3^ = 0; 0-35 + 2^ = 0; 

2>-.3O + 25 = 0;J?~32>+2C = 0; 

whence, -4 = 1 ; 5 = 3; = 7; 2>=15 ; -& = 31. 

1 



l-3x + 2x2 



= 1 + 3x + 7 x2 + 16x" + 31 X*. 



10. Assume, '^ ---^x - ^ j^ ^x ■\- Cx^ -^t Dx^ i- Ex^^ 

1 — X + x2 

Clearmg, 8 - 2x = ^ + 5x + Ox^ + Ihfi 4- JSTx* 

- ^ - 5x2 - 0x8 - Dx* 

+ -4x* + 5x« + Cie*. 
Equating coefficients of like powers of x, 

^ = 3; 5-A=-2; 0-5 + ^ = 0; 

£)- 0+5 = 0; JS:-2>+O = 0; 

whence, ^ = 3; 5=1; = - 2; 2> = - 3; JS: = -1. 

. 3-2x 3 _2^g_3^__^ 

1 - X + x* 
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11. Assume, ^ A -\- Bx •¥ Cx^ •\- D^ •\- ^ac*. 

1 + X -f X* 

Clearing, « = -4 + -Bx -f Ca;^ + 2>x» + ^jb* + .Ri* 

-\- Ax -{■ Bx^ -\- Cx« + Da;* + JSTx* 

+ Ai£^ ■\-BQfi-\- Cx* + DTfi. 
Equating coefficients of like powers of x, 

whence, -4=0; £=lj C = -l; Z) = 0; E=\\ F = -l. 

X 



l + X + xa 



= X - X2 + 0x8 -f X* — X*. 



12. Assume, , ^^ ^ , = ^ + -Bx+ac« + 2>x» + .Kb*. 

1 — 2 X + X* 

Clearing, 2 - x = ^ + 5x + Cx" + Dt^ -\' iJx* 

-.2Jx-25x2-2ax8-2Z)x* 

+ -4a5?+ -Bx«+ Cx*. 
Equating coefficients of like powers of x, 

A = 2) jB-2v4 = -1; C-25+^ = 0; 

2>-2(7+5 = 0; ^-2Z)+C = 0; 

whence, -4 = 2; 5 = 3; C=4; 2> = 6; ^ = 6. 

.-. — ^^1-^^ — = 2 + 3x + 4x2 + 6x8 + 6x*. 
l-2x + a;2 

18. Assume, —4 — ^r-; = ^ + 5x« + Ox* + Z)xl» + JEr^. 

l+2x»+3x* 

Clearing, 1=^+ Bx^ -{■ Cx* + Da* + Ex« 

+ 2 J[x»+ 2Dx* + 2 ex« + 2Z>x* 

+ 3^4x* + 3J5x» + 3Cx8 
Equating coefficients of like powers of x, 

^ = l;D + 2i4 = 0; C + 2D+3-4 = 0i 

Z) + 2O+3D = 0; JF+22> + 3C = 0; 

whence, -4 = 1;jB=-2; C7=1; 2> = 4;^ = -11. 

.-. 1 = 1 -2x2 + x* + 4x6-llx». 

l + 2x8 + 3x* 

14. Assume, . x-\-bx^ ^ + -Bx* + Ox* + Z>x* + ^x*. 

l-4x + 4aJ2 

Clearing, x+6x2=-4x+ J5xa+ Ox«+ Z>x*+ J?x» 

-4Jx2-4Dx»-4 Ox*-42>x6 

+ 4-4x«+4Bx*+4 0x6. 
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Equating coefficients of like powers of as, 



whence, 



D-4C-\-4B 
A = l; B = Q; C 



5; C-45 + 4i4=0; 
0; ^-42> + 4a=0; 
32; 2> = 92; E = 240, 

x + 9x^-\-S2a^+ 92 JB* + 240a*. 



PARTIAL FRACTIONS. 



Page 341. 



5. Assume, 
Clearing, 



3a;-3 
a;2 - x - 2 

3a-3 



A 



+ 



By principle, Art. 429, A + B 
whence, ' A = l; B 

Sx-S 



x-2 x+l 
Ax-\-A+ Bx-2B', 
(4 + B)x ^A-2B. 
3; ^-2^=-3; 



= 2. 



' + 2 



xi^x-2 x-2 a;+l 



6. Assume, 
Clearing, 



6x+7 A 



3c2 + 3a; + 2 
6x + 7 



+ 



By principle, Art. 429, A-\- B 
whence, B = 2; A 

6«+7 



«+ 2 a;+ 1 
Ax-^A-\- Bx + 2B; 
(A + B)x + A + 2B, 
b; A-i-2B = 7; 
3. 

3 ^ 2 



xa + 3x + 2 a; + 2 x+l 



7. Assume, 
Clearing, 



2a;-6 

x2-5x + 6 

2x-6 



+ 



By principle, Art. 429, A-\-B 
whence, A = l; B 

2x-5 



x-3 x-2 
-4x - 2 ^ + ^x 

(^ + -B)x-2^ 
2; -2^-3jB= 
1. 
1 1 



SB; 
-SB, 
-6; 



x2_6x + 6 x-3 x-2' 
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8. Assume, . -i-^^r^^ = ^^ + 



aja + 2a;- 8 x + 4 x-2 
Clearing, 7a; + 4 = ^-2^ + Bx + 45; 

= (A-\-B)x-2A + ^B. 
By principle, Art. 429, ^ + 5 = 7; 4^-2^ = 4; 
whence, ^ = 4 ; B = S, 

. 7x + 4 ^ 48 
' ' x« + 2x-8 x + 4 x-2' 

« A 9x — 35 A , B 

9. Assume, , ^ --- = - + — -• 

x«-8x+16 x-5 x-3 
Clearing, 9x-35=-4x-3^ + ^x-5-B; 

= (^ + ^)x-3^-5^. 
By principle. Art. 429, A^B = d; -3^-65 = -36; 
whence, A = b; B = 4, 

9x-36 6.4 



x?--8x+15 x-5 x-3 



10. Assume, _^A+i?_^ = _JL + 



2x2-7x + 3 x-3 2x-l 
Clearing, llx + 13 = 2-4x-i4 +Bx-SB; 

= (2A + B)x-A-SB, 
By principle, Art. 429, 2^+B=ll; -^-35= 13; 
whence, A=\^; B = —^. 

46 -^ 

llx+13 5.5 46 37 



2x2-7x + 3 x-3 2x-l 5(x - 3) 6(2x-l) 
11. Assume, ^^'"^ =^+ ^ ^ 




x8-x2-2x X X-2 x+1 
Clearing, 5x2 - 2 = ^a - ^ - 2^ + ^3.2 4- 5x + Cx^ - 2 Cj 

= (A + 5+ 0)x2-(^-^ + 2C)x-2A 
By principle, Art. 429, A-\-B-^C=6; -A+B-2C=0; -2A=-2. 
whence, ^ = 1; ^ = 3; C =1. 

5x2-2 1,3,1 



x?-x2-2x X X-2 x+1 

12. Assume, 3x2-6x + 2 ^^ ^_ _^, 

x8-3x2 + 2x X x-2 x-1 

Clearing, 3x2 - 6x + 2 = ^2 _ 3^2; ^. 2 ^ + Bx^ - -Bx + Cx^ - 2 Cx 

= (^ + jB + C)x2 -(3^ + -B + 2 0)x + 2^. 
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Byprinciple, Art. 429,-4+5+0=3; -3^-5-2 0= -6; 2^4=2; 

whence, A = l; B = l; C=l, 

. 3a^~6x + 2 _1 . 1 , 1 

' * a5«-3x^ + 2a; x x-2 x-1 

18. Assume, Sx + 1 ^ — A — ^_^. 

(X - 2)2 (« - 2)2 a; - 2 

Clearing, Sx + 1 = A ■}■ Bx-'2B. 

By principle, Art. 429, B = B; ^-25=1; 

whence, B = S; A = 7. 

. 3a; + l _ 7 3 

" («~2)2 (X- 2)2 a; -2' 

14. Assume, ^±M = ^1_ + _^_ + _^. 

(x-iy (x-iy (x-iy x-i 

Clearing, x + bx^ = A-\- Bx- B -{■ Cx^-2Cx^ C; 

= C7a;2 + (5-2(7)« + ^--B+ C. 
By principle. Art. 429, = 5; 5-20=1; ^-5+0 = 0; 

whence, -4 = 6; 5 = 11; 0=6. 

. x + 5g2 _ 6 11 5 

' * (X - 1)« (X - 1)« (X - 1)2 X - 1* 

REVERSION OF SERIES. 
Page 343. 

II. In this series, a = 1, 6 = 1, c = 1, d = 1. 

Substituting in the formula under Art. 434, 

x = y— y2^y8_y4^ .... 

3. In this series, a = 1, 6 = 3, c = 6, d = 7. 
Substituting in the formula, x = y — Sy^ -\- ISy^ - Q7 y^ -\ — . 

4. In this series, a = 1, 6 = — j, c = j, d = — J. 
Substituting in the formula, x = y + iy^ + iy^ + ^y^ -\ — . 

5. In this series, a = 2, 6 = 3, c = 4, d= 6. 
Substituting in the formula, a; = jy_jy2 + ^yy8 — ^^ y* -I — . 

6. In this series, a = 2, 6 = 4, c = 6, d = 8. 

Substituting in the formula, x= iy -- Ay^ + iy^ — iy* + '*-. 
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8. Pat y for}; 
then, 

Reverting, 
Restoring value of y. 



9. Put y for J; 
then, 
Reverting, 
Restoring value of y. 



Page 344. 

^ 6 12 20 

« = y - Jy* - A y* - ifu »* + — * 
35 = 1 — A — ill "~ tAv 

= .6 - .041667 - .003472 - .000231 
= .45463. 

y = a; - f «« + A3c« - A ^ + —• 

« = y + |y* + Ay* + iH^y* + •••• 

= .26 + .023437 + .001139 + .000073 
= .274649+. 



RECURRING SERIES. 
Page 345. 

2. Assume m, n to be the scale of relation ; 
then, 3a;3 = ni + 2na;; 

6aB* = 2ma; + 3nx*. 
Solving, wi = 05^ ; n = «. 

. *. x^ X is the scale qf relation. 

3. Assume m, n to be the scale of relation ; 
then, 5x2 = wi -f 3 nx ; 

llx8 = 3mx + 5nx«. 
Solving, wi = 2 x2 ; n = x. 

.*. 2 0^, X is the scale of relation. 

4. Assume m, n to be the scale of relation ; 
then, 17 x^ = m + 7 »*x ; 

55x8 = 7mx+ 17 nx^. 
Solving, m = 3x2j n = 2x. 

.'. 3x^ 2x is the scale of relation. 

5. Assume m, n to be the scale of relation; 
ten, 8x" = m + 2nx; 

28x» = 2wx + 8nx«. 
Solving, m = 2xa; n = 3x. 

.'. 2 x^ 3 X is the scale of relation. 
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1. The maht ci T^aJikm m m = A 

n =x; a = 1; 6 = 
Snhrtitifting in foinmla (2), Azt. 439, 

l-i-Sx-x 1-4-2X 



« = 



1-Jt*-X 1-X-J? 



S. Thescaleof rdatkmis m = 2j^. 

n = x; a= 1 ; 6 = 3x. 
Substitatiiig in f onniila (2), Art. 439, 

l + 3x-x l + 2x 



s = 



l-2a«-x 1-x-2j« 

4. The scale of relation is m = 2a^. 

ii = 3x; a = 1; & = 2x.. 
Substituting in formola (2), Art. 439, 

l+2x~3x 1-x 



« = 



l-2x*-3x l-3x-2a^ 

i. The scale of relation is » = — o^. 

ii = 2x; a = l; & = 3z. 

Sabstitnting in formula (2), Art. 439, 

^_ l-f3x-2x _. l + x 
l + x^-2x l-2x + a^ 

BINOMIAL THEOREM. 
Page 351. 

4. (a + 6)-« = a-2-f ( - 2)a-«6 + ( "l]'^ ) «"*^ 

= «-« - 2ar*b + 3a-*62 - 4a-*6» + .... 

5. (a + 6)"* = a"^ + (~ J)a**6 + ( ""|'^^ ]a'^y 
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6. (a-6)-« = a-«-(-3)a-*6 + (^^-|^^)a-W 

V 12.3 ) 

10. (I +3*)* = 1^ + i(i)*(3«)+ (|-;-|)(^^"^^'*^* 

4\/2^ 64 a via 512a»v2o 
!«. (l-2«)* = (l)*-}(l)"*(2*)+(iff2^)(l)"^(2x)« 
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V(a - 6)» V 1-2 / 

W. V7 = v^«T3 = (2« + 3)* = (2«)* + 1(2*)"*. 3 - l(2«)"J. 3« + ... 

_g . 1 x3 1x9 

2x2 8x8 

= 2 + .75 - .1406 = 2.«0M. 

16. VIS = VPT2 =(4« + 2)* =(4«)* + i(42)"*.2 - J(4«)"*.22 + ... 

_^ 1x2 1x4 
2x4 8x64 

= 4 + .26 - .00781 = 4.2421. 

17. V§6 = V'^TT = (6^ + 1)* =(5^* + K^y^' 1 - i(6*r*- 1* + - 

_g 1x1 1x1 
2x6 8 X 126 

= 6 + .l-.001 = 6.009+. 

18. \^ = v^3»T2 = (3» + 2)* = (3»)i + K3*)"*- 2 - i(3«)"J. 2« + ... 

_3 1 x2 1x4 
3x9 9x243 

= 3 + .07407 - .00182 = 3.07226. 

19. v^ = v^3*T4 = (3* + 4)* = (3*)* + J(3*)"*- 4 - A(3*)"*- 4« + ... 

,3. 1x4 3x16 
4 X 27 32 X 2187 

= 3 + .03703 - .00068 = 3.03636. 

90. y/2ib = \/36+l = (3« + 2)^ = (30* 4- K^*)"*- 2 - AW"*- 2* + ... 

,.3^ 1 x2 2x4 



5 X 81 26 X 69049 
= 3 + .00493 - .000006 =: 3.00492. 
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THEORY OF EQUATIONS. 
Page 354. 

8. If 2 18 a root, x — 2 is a factor, and the equation may be written, 
(x-2)(a;2-2x-3) = 0; 
whence, x* — 2x — 3 = 0; 

and, x«-2x = 3. 

Solving, X = 3, and — 1, the other roots. 

8. If — 1 is a root, x + 1 is a factor, and the equation may be written, 
(x+l)(x2-3x + 2)=0; 
whence, x^ — 3x + 2 = 0; 

and, x*-3x = --2. 

Solving, X = 2, and 1, the other roots. 

4. If 4 is a root, x ^ 4 is a factor, and the equation may be written, 

(x-4)(x« + x~6) = 0; 
whence, x* + x — 6 = ; 

and, a^ + X = 6. 

Solving, ' X = — 3, and 2, the other roots. 

5. If 6 is a root, x — 6 is a factor, and the equation may be written, 

(x-5)(x2-10x+16)=0; 
whence, a?* - 10x + 16 = 0; 

and, a^-10x = -16. 

Solving, X = 8, and 2, the other roots. 

6. If — 2 and 3 are roots, x + 2 and x — 3 are factors, and the equa- 
tion may be written, 

(x + 2)(x - 3)(x2 + X + 10)= ; 
whence, x* + x + 10 = ; 

and, x2 + X = - 10. 

Solving, X = — J ± i V— 39, the other roots. 

Page 356. 

1. The equation is, (x- 2)(x -3)(x- 4) = 0; 

which becomes, x* - Ox^ + 26x - 24 = 0. 

8. The equation is, (x - 3) (x - 1) (x - 5) = ; 

which becomes, x» - 9x« + 23x - 15 = 0. 
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8. The equation is, (a;+ l)(x + 3)(x-2) = 0; 

which becomes, afi -\-2x^ — bx — 6=^0. 

4. The equation is, (x- l)(a; -2)(a; -3)(x + 4)= 0; 

which becomes, x* - 2x? - 13x"^ -f 38x - 24 = 0. 

6. The equation is, (x — l)(x — 3) (x — J) = ; 

which becomes, x» — 4 J x* + 6 x — li = 0. 

6. The equation is, («- 2)(x + i)(x + 3)(x- J)= 0; 
which becomes, x* + Jx? — Ox* — Jx+1=0. 

7. If 1 and 2 are roots, x — 1 and x — 2 are factors, and the equation 
may be written, 

(05 - l)(x- 2)(x« - 7x + 12)= 0; 
whence, x^ — 7x + 12 = ; 

and, x2-7x = -12. . 

Solving, X = 4. or 3. 

.-. 1, 2, 3, 4 are the roots. 

8. If 2 and — 1 are roots, y — 2 and ^ + 1 are factors, and the equation 
may be written, 

(y-2)(y + l)(y2-4y_4)=0;. 
whence, (y^ — 4 y — 4) = ; 

and, y2 _ 4 y _ 4. 

Solving, y = 2±2V2. 

.*. — 1, 2, and 2 ± 2y/2 are the roots. 

TRANSFORMATION OF EQUATIONS. 

Page 359. 

8. Supplying the missing term, 

x5 + 3x* zk 0x8 - 2x2 + 3x - 6 = 0. 
Put - y for X, J^ - 3y* ± 0y8 + 2 y2 + 3y + 6 = 

= J^ - 3y* + 2y2 + 3 j^ + 6 = 0. 

8. Supplying the missing terms, 

x« ± 0x6 - 3x* ± Ox« -4x2+ 7x + 13 = 0. 
Put -y for X, y»qF 0y6_3y4q:0y8-4y2_7y _|. 13 = 

= y« - 3 y* - 4 y2 - 7 y + 13 = 0. 
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4. Supplying the missing term, 

Put -yiorx, y»-2y*-6y»T0y«-3y-4 = 

= y6_2y*-6y«-3y-4 = 0. 

1. Supplying the missing term, a^ ± a;* + 4 x — 16 = 0. 
Multiplying the first term by 1, the second by 3, the third by 0, ete., 

y" =k y« + 30 y - 432 = 
= y« + 36 y - 432 = 0. 

8. Supplying the missing term, x* + 2 as* i x — 3 = 0. 

Multiplying the first term by 1, the second by 3, the third by 9, ele^ 

y« + 6ya±0y-81=0 
= y« + 6y2-81 = 0. 

8. Supplying the missing term, x* — 2x*±0x-9 = 0. 

Multiplying the first term by 1, the second by 3, the third'by 9, etc . 

y8_6y«i0y-243 = 
= y8 _. 6 y2 ^ 243 = 0. 

4. Supplying the missing term, x* i x^ — 3 x — 2 = 0, 

Multiplying the first term by 1, the second by 3, the third by 9, etc 

y'±0ya-27y^64=:O 
= y«-27y-64 = 0. 

Page 360. 

V 

1. Putting ^ for x, the equation becomes, 

32 32^16 "• 

Clearing, y*--y« + 2y-288 = 0. 

8. Putting ^ for x, the equation becomes, 

y* 7!^ lly_25_ 



216 108 '216 72 
Clearing, y» - 14 y2 + n y _ 75 = o. 

8. Putting I for x, the equation becomes, 

216 * 12 "^ 24 9 ~ 
Clearing, y» - 18 y^ -f 27 y - 120 = e 
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y 

4. Putting I for a;, the equation becomes, 

y8_lly2_3y 31_ 
8 8 ■ 2 "*■ 8 " 

Clearing, y» - 11 y2 - 12y + 31 = 0. 

5. Putting Y^ for x, the equation becomes, 



16 



60626 16876 ^ 676 16 ^ 16 
Clearing, y* - 12 y' + 160y2 _ 13500 y + 23626 = 0. 

y 

6. Putting ~r for x, the equation becomes, 



60 



y* 13y« ^ 13yg 17y ^ 1 ^^ 



12960000 2692000^144000 1440^80 
Clearing, y* _ 66y« + 1170 y2 - 163000y + 162000 =^ 0. 

•y 

7. Putting jfZ for x, the equation becomes. 



10 



y4 ^ 2y8 3yg y ^^ 



10000 ' 6000 400 20 
Clearing, y4 + 4y8 _ 75 j^a _|. 500 y = Q. 

y 

8. Putting :^ for x, the equation becomes, 

y" y" +y -24=0. 



248832 6912 ' 18 
Clearing, yft -. 36 y* + 13824 y - 6971968 = 0. 

Page 363. 

1. 1-14 + 71-164+1201-5 
_ 5 4. 46 - 130 + 120 
1_ 9 + 26- 24 

.-. The quotient is x^ - 9 x^ + 26 x - 24. 

8. 1 + 6 - 10 - 112 - 207 - 1101 + 2 
-t-2+ 8- 36-162-110 
1 + 4 -- 18 - 76 - 66 

.'. The quotient is x* + 4x8 - 18x2 - 76x -66. 

8. 1-12 + 47-72 + 361-6 
-. fl. f 36-66 + 36 
1 _ 6 + 11-6 

/. The quotient is x* — 6 x^ + 11 x — 6. 
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Page 


364. 


8. 


1 4- 8 + 21 + 26 + 8 +2 
2 + 12 + 18 + 14 








6 + 

2 + 


9+ 7- 
8+2 











4 + 
2 + 


1+ 6 
4 




• 






2- 
2 


3 









— 6 = first remainder. 

+ 6 = secoud remainder. 

— 3 = third remainder. 



/. = fourth remainder. 

Since the remainders are the required coefficients, the equation becomes, 

jc*-3x2 + 6x-6 = 0. 



4. 


1_16± 0+ 9| + 6 
+ 6-100 + 500 




- 20 + 100 - 491 
6-126 




- 26 + 226 
6 



.*. — 491 = first remainder. 
226 = second remainder. 



— 30 /. — 30 = third remainder. 

Since the remainders are the required coefficients, the equation becomes, 

35? _ 30a;2 + 226 a; - 491 = 0. 



5. 1+0+ 5+ 0- 3- 6 1-10 

- 10 - 100 - 1060 - 10600 - 104970 

10 + 105 + 1060 + 10497 + 104966 .-. 104966 = first remainder. 

- 10 - 200 - 3060 - 41000 

.*. 61497 = second remainder. 

/. 1015Q = third remainder. 

.*. 1006 = fourth remainder. 

60 .*. 60 = fifth remainder. 

Since the remainders are the required coefficients, the equation becomes, 
ys -I- 60y* + 1006y8 + I0160y2 + 61497y + 104966 = 0. 

KEY H. 8. ALO. — 19 



20 + 306 + 4100 + 61497 
- 10 - 300 - 6060 


30 + 606 + 10150 
- 10 - 400 


40- 
-10 


-1006 
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6. 1-3- 16 + 49- 12L: 
«3- + 46-12 


L? 


0-16+ 4- 
-3- 9 + 18 

3- 6-14 
-3-18 

6+12 
-8 





• • 



= first remainder. 
•. — 14 = second remainder. 
12 = third remainder. 



9 . .«. 9 = fourth remainder. 

The equation becomes, y* + 9 y« + 12 y^ _ 14 y = o. 



7. 1+ 3- 3+ 7- 3171-10 



- 10 - 130 - 1270 - 


12770 


• 


13 + 127 + 1277 4 
- 10 - 230 - 3570 


• 12463 


.'. 12463 = first remainder. 


23 + 367 + 4847 
-10^330 


/. 4847 = second remainder 


33 + 687 
-10 

43 


687 = third remainder. 
43 = fourth remainder. 



The equation becomes, 

y* + 43y» + 687 y2 + 4847j/ + 12463 = 0. 

Page 365. 



8. 1± + 37zk 0-94+ 131-2 
_ 2 - 4 - 82 - 164 - 140 



2 + 41 + 
- 2-8- 


82 + 
98- 


70+163 
360 


4 + 49 + 180 + 430 
- 2-12-122 


6 + 61 + 
-2-16 


302 




8 + 77 
- 2 





163 = first remainder. 



430 = second remainder. 



302 = third remainder. 



77 = fourth remainder. 



10 .% 10 = fifth remainder. 

The equation becomes, 

356 + lOsc* + 77 a^ + 302 a;2 ^ 430a; + 153 = 0. 
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9. 1-22 + 179-638 + 840L 
- 3+ 67-366 + 816 



- 19 + 122 - 
-3+48- 


272 + 
-222 


24 


-16 + 
- 3 + 


74- 
39 


■ 60 




-13 + 
- 3 


36 





24 = first remainder. 
— 60 = second remainder. 
36 = third remainder. 



^ 10 .'. — 10 = fourth remainder. 

The equation becomes, 



y* - 10y» + 36ya-60y + 24 = 0. 



10.(1.) 1-4+ 3-2+ 1- 1 1-2 
-2+ 4 + 2+ 8+14 



_2- 1-4- 7- 
-2- + 2 + 12 


16 


0- 1-6-19 
-2- 4-6 




2+ 3 + 
-2- 8 





— 16 = first remainder. 

— 19 = second remainder. 

= third remainder. 



• • 



4 + 11 /. 11 = fourth remainder. 

-2 

6 .*. 6 = fifth remainder. 

The equation becomes, 

y6 + 6y*+llff«-19y-16 = 0. 



10. (2.) 1 + 40- 20 ± 0+ 361-2 
- 2 - 84-128-266 



42 + 
- 2- 


64 + 128 + 291 
88-304 


44 + 162 + 432 
-2-92 


46 + 244 
- 2 



291 = first remainder. 



432 = second remainder. 



244 = third remainder. 



4g /. 48 = fourth remainder. 

The equation becomes, 

y4 + 48y« + 244|/8 + 432 y + 291 = 0. 
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10.(3.)1± 0± 0± 0± 0- l |-2 
_ 2- 4- 8-16-32 



2 + 
- 2- 


4+ 8+16 + 31 
8-24-64 


4+12 + 32 + 80 
-. 2-12-48 


6- 
- 2- 


24 + 80 
16 


8 + 40 
- 2 



31 = first remainder. 
80 = second remain^Ler. 
80 = third remainder. 
40 = fourth remainder. 



10 .'. 10 = fifth remainder. 

The equation becomes, 

x6 + lOx* + 40x» + 80x3 + 80x + 31 = 0. 

10.(4.) 1 ±0-80+ 901-2 
-2- 4 + 162 

2-76-62 /. - 62 = first remainder. 

-2- 8 



4 — 68 /. — 68 = second remainder. 

-2 

6 .\ 6 = third remainder. 

The equation becomes, y' + 6y« - 68y - 62 = 0. 

COMMENSURABLE ROOTS. 
Page 366. 

4. There are three roots, and they are all positive. The product of 
the roots is 20 ; therefore, try 5, which is one of the factors of 20. 

1-10 + 29-201-6 
- 6+25-20 

-.6+4 

a;2 _ 6 a; + 4 = is the equation which will give the other roots. Solv- 
ing, X is found equal to 4 and 1 ; .*. 6, 4, and 1 are the commensurable 
roots. 

5. We know that there are three roots, one negative and two positive. 
Putting ^ for x, the equation becomes, y^-ll y2--270y+2692 = 0. Try 

— 16 as one root, since 16 is a factor of 2692. 
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1-11-270 + 2602 1+10 
+ 16 - 482 + 2692 

- 27 + 162 

^ — 27 y + 162* = is the equation which will give the other roots. 

y 
Solving, y is found to be equal to 18 and 9. Since ^e = ^ , the roots of the 

original equation are f , 3, — f . 

6. We know that the equation has four roots, two positive and two 
negative, and their product is 60. Try 5, a factor of 60, as one of the roots. 

1+ 6-28-122 + 601-6 

- 6-60-110 + 60 
10 + 22-12 

Try — as another root, 

10 + 22-121 + 6 
+ 6 + 24-12 
4- 2 

Then x3 + 4x — 2 = is the equation which will give the other roots. 
Solving, X is found equal to - 2 ± VS. .-. 6, - 6, - V6 - 2, VB - 2, 
are the roots. 

7. There are four roots, two negative and two positive, and their 
product is 192. Try 8, a factor of 192, as one root. 

1-6-46+162 + 1921-8 
-8-24 + 176+192 



3_22- 241-4 
Try 4 as another, -4-28— 24 

7+ 6 

Then, 3;^ + 7x + 6 = is the equation which will give the other roots. 
Solving, X is found equal to — 6 and — 1. .•. 4, 8, — 6, — 1 are the 
roots. 

8. Puttmg !! f or X, the equation beoomes, y« -26^^ + 186$^ - 900y 
6 

+ 6400 = 0. Try 10, a factor of 6400, as one root. 

1 - 26 + 186 - 900 + 6400 1 - 10 
- 10 + 160 - 860 + 6400 



-16+ 36-640 1-16 
Try 16 as another, - 16 - 0-640 

0+ 86 

Then, x^ + 36 = is the equation which will give the other roots. 

Solving, X is found equal to ± 6V— 1. Since x = ^, the roots of the 

6 

original equation are ^, ^, ±^^, or |, |, ±v/3T. 
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9. There are four roots, all positive, and their product is 168. Try 2, 
a factor of 168, as one root. 

1 _ 16 + 89 - 206 + 1681-2 
- 2 + 28-122+168 



- 14 + 61 - 84 1-4 
Try 4 as another, - 4 + 40 - 84 

-10 + 21 

Then, a^ _ lOa; + 21 = is the equation which will give the other roots. 
Solving, X is found equal to 3 and 7. .'. 2, 3, 4, 7 are the roots. 



10. There are 4 roots, all positive, and their product is 15876. Try 7, a 

•oot. 
1 _48 + 827 - 6048 + 168761 - 7 



factor of 16876, as one root. 



_ 7 + 287-3780+16876 



-41 + 640-22681-9 
Try 9 as another, - 9 + 288-2268 

- 82 + 262 

Then, x^ — 32 x + 262 = is the equation which will give the other 
roots. Solving, x is found equal to 14 and 18. .-. 7, 9, 14, 18 are the 
roots. 

REVIEW EXERCISES. 
Page 367. 

1. The equation may be expressed, 

2 2x a;6 2a; ^ ^ 

Simplifying, - '^ = 2 a; + 6. (2) 

6 

Clearing, 48a; = 12a; + 36; (8) 

whence, a; = 1. 

2. clearing, bx~ b^'\'^ = 3fi^2bx-x^+2b+2bx-2b. (1) 
Transposing, etc., a;^ = 6%; — bx, (2) 
Dividing by a;, as = 62 __ 5^ or 6(6 — 1). 

8. The equation may be expressed, 

r,n^ i^^ ^ ^ ^7.2 7.«. j^ ^ 3 6a5 , 3 6a; 60 ^^. 

ax + -— - + o — ao^ = ox + a 1 — • (i; 

4 a a 2 

Simplifying, ax + ^-ab^ = bx-^' (2) 

4 2 

Clearing, 4 oa; + 6a; - 4 062 = 4 6x - 10 a. (3) 

CoUectmg terms, (4 a - 3 6)a; = 2 a(2 6^ - 6) ; (4) 

whence, ^^2a(2 62-6X 

4a-36 
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4. Clearing, 6x + 6 + 4a; + 8 = 192 -Sx-O. (1) 

Transposing, etc., 13x = 169; (2) 
whence, x = 13. 



5. The equation may be expressed. 



1 . 


14 

x+7 


I ^ -1 ^ 


X 


'2(x+7) .2x-6 


Simplifying, 




27 9 


2(x+7) 2x-6 


Clearing, 




64x-162 = 18x+126; 


whence, 




x = 8. 



(1) 

(2) 
(3) 



6. The equation may be expressed, 

6x 4 12x + 2 _6x . 17 ^^x 

9 9 11 X - 8 9 18* ^ ^ 

Simplifying, Jl|±| = ?|. (2) 

Clearing, 216 x + 36 = 276 x - 200 ; (3) 

whence, x = 4. 



7. Clearing, x + 3 + Vx^TSx = 6. (1) 

Transposing, etc., Vx=^ + 3 x = 3 — x. (2) 

Squaring, x2 + 3x = 9 -6x + a^. (3) 

Transposing, etc., 9 x = 9 ; (4) 

whence, x = 1. 



8. Transposing, Vx + 6 = 7 - Vx + 12. (1) 

Squaring, x + 6 = 49 - UVx + 12 + x + 12. (2) 

Transposing, etc., 14 Vx + 12 = 56. , (3) 

Dividing by 14, Vx+12 = 4. (4) 

Squaring, etc., x = 4. 



9. Clearing, Vox + x3 + a + x = 2a. 


Transposing, etc., 


Vox + x2 = O — X. 


Squaring, 


ox + x2 = a2 - 2 ax + x^. 


Transposing, etc.. 


3ax = a2; 


whence. 


x = ^. 
3 



(1) 

(2) 
(3) 
(4) 
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10. Clearing. 

2a^+x2-5a;+2+3x8-x«-3^H-l = 6aj»+4a;2-23x"22. (1) 

Transposing, etc., 4 x* - 16 x = 26. (2) 

Completing square, etc. , 8 x - 16 = db 26 ; (3) 
whence, x = 5, or - J. 



Or, Art. 326, 



Squaring, «±^ = c^+2c-^\ 

a — x c2-2c+l 



Art. 326, 



X 2c 



a c2 + 1 ' 



(1) 



il. Rationalizing the denominator, 

(Va + a; + V a~x)2 ^ 
-^^ '- = c. 

2x 

Clearing, a+x+2>/a»-x2+a-x = 2 ex. (2) 

Transposing, etc., 2 Vo^^^^ = 2 ex - 2 a. (3) 

Dividing by 2, Va^ - x^ = ex - a. (4) 

Squaring, a* -- x2 = e^x^ _ 2 acx + a^. (6) 
Transposing and dividing by x, 

x-|-e2x = 2ac; (6) 

whence, x = ^^ , 

H-e2 

Va + X _ C4- 1 , 

Va — X c — 1 



whence, x= ^^ . 

c^+l 

18. Clearing, Voftx + & = Vo^x - Vo6x - Voft + &. (1) 

transposing, etc., 2\/a^-\/a5 = --\/a&. (2) 

Dividing by - Va, Vox - 2 V6x = Vft. (3) 

Factoring, (Va- 2\/&)v^ = VS ; (4) 

whence, x = ^ . 

(Va-2V6)« 



18. Clearing, V6 - Vft - V^a _' jx = e V6 + c Vfe - y/W^^hx, (1) 
Transposing, etc., 

- (c + 1) Vft - VftsTTft^^ (c - 1) VS. • (2) 

Squaring, (c+l)25-(c +l)2V62_6a; =(c _ i)26. (3) 

Transposing etc., (c + 1)2 V62 _ 5x = 4 6c. (4) 

Squaring again, (c + 1)*&« - (e + l)46x = 16 feae^. (6) 
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Transposing, etc., and dividing by — 6, 

(c + lyx = (c + 1)*6 - 16 6ca ; (6) 

='['-r^)']- 

14. Squaring, a« 4- 2 ax + x* = a* + xVb^ + x*. 0) 

Transposing and dividing by x, 

2a + x = >/PTF. (2) 

Squaring again, 4a« + 4ax + x2 = 62 4. x«. (3) 

Transposing, etc., 4 ox = 6^ _ 4 «« ; (4) 

whence, x = — ^^^ — ^ 

4a 
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15. In the first fraction divide numerator by denominator, 

v?i-i=i + '^^-v (1) 

Simplifying, V3x -1=2. (2) 

Transposing, VSx = 3 ; (3) 

whence, x = 3. 

16. Add 5 to each member, 

x2-2x+5 + 6Vx2-2x4 6 = 16. (1) 
Completing square, etc., 

Vx2-2x + 6 = 2, or-8. (2) 

Squaring, x" - 2 x + 5 = 4, or 64. (3) 

Transposing, x^ — 2 x = — 1, or 59. (4) 

Completing square, etc., x = 1, or 1 ± 2 Vl5. 

17. Clearing, x*- 40 = 3^3?. (1) 
Transposmg, x» - 3 v^ = 40. (2) 
Completing square, etc., v^= 8, or — 5. (3) 
Squaring, x* = 64, or 25 ; (4) 

whence, x = 4, or v^. 
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18. Expanding the terms, we have, 

9a;2 + 3a; + J + 25x2 - 6x + J= 54xa-18x+f +4x. (1) 
Transposing, etc., 20 x* - 12 x = - 1. (2) 

Completing square, etc., x = i, or ^. 

19. The expression becomes, 

20. (4)x2--(3), 16y + 4x = 48. (6) 
(I)x4-(6)x3, • -66y+12«=-40. (6) 
(2)x6-(6), 86y = 172; (7) 

whence, y = 2. 

Substituting, the other values are found, 

x = 4; 2f^6; tt = 5. 

81. (l) + (2)x2, 4x + 9j/-«-3ti = 32. (6) 

(2)x2+(3), -4x+14y + 5« + 5M = 26. (7) 

(3)+ (4), -8y + ll« + 4r=16. (8) 

(6) + (8), 3x~10yH-ll2f + 5tt = 23. (9) 

(4) -(6), ~17y + 3» = -22. (10) 

(6) + (7), 23y + 4« + 2w = 68. (11} 

(7)x3+(9)x4, 2y + 69« + 36tt = 170. (12) 

(12) X 2 - (11) X 36, -801 y - 22 » = - 1690. (13) 

(13)x3+(l0)x22, -2777y = -6654; (14^ 
whence, y = 2. 
Substituting, the other values are found, 

X = 3 ; « = 4 ; m = - 2 ; r = — 3. 

SS. By Art. 326, v^±Z=|±«. (2) 

X — c 

^^^^^^ —^ - 6a_2 6c^'^' ^^^ 

By Art. 323, ^ = ,, i^^ -• (4) 

Extracting root, - = r ; (6) 

X "~ c 

whence, x = ± -^ — — r^* 

2\/6c 

88. Clearing, 3x- 4Vx+ 120Vx - 160 = 15>/x+3x+30+6\/x. (1) 

Transposing, etc., 96 Vx = 190 ; (2) 

whence, Vx = 2 ; (3) 

x = 4. 
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. aearing, xy/a^ -f aj^ -f a^ + «* = na^, (1) 

Transposing, xy/a^ + x^ = (n - l)o2 - x\ (2) 

Squaring, a^a^ + x* = (n-l)aa*-2(n-l)a»aj^+aj*. (3) 

Transposing, etc., (2 a% - a^)x^ = (n - l)2a* ; (4) 

whence, x^^ ^^-^Yf ^ (6) 

a2(2 n — 1) 

V2n-1 

26. Clearing, aja _ le - 12 x2 + 300 = 12 x^ - 192. (1) 

Transposing, etc., 23x2 = 476 ; (2) 

whence, x-± V^ = ^ 4.64 + . 

86. Clearing, dVa^ - x^ - dVft^ + x^ = cVa^-xHc >/6H«^. (1) 

Transposing, etc., (d - c) Va-* - x^ = (d + c) y/W+7^. (2) 

Squaring, (d - c)aa2 _ (^ _ c)2xa = (d+c)26H (d+c)ax2. (3) 

Transposing, etc., 2((P + ca)x2 = (d-cYa^-- (d+c)a6« ; (4) 

whence, x = ±^/i??^2^^I?+i2?. 

> 2(d» + <^) 
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27. aearing, xVo^T^ + o^ + x« = a« + 2. (1) 

Transposing, etc., x Va^ + x^ = 2 — a?. (2) 

Squaring, a^x^ + x* = 4 - 4x« + «». (8) 

Transposing, etc., (a^ + 4)xa = 4 ; (4) 

whence, x = ± 



>/aaT4 



28. Rationalizing the denominators of the first member, the equation 

becomes, l±vTEZ . I^LEE^ ^ V3. (i) 

xa x2 ai» ^ ^ 

Simplifying, 2 VH^ = VS. (2) 

Squaring, 4 - 4 x^ = 3. (3) 

Transposing, etc., 4x* = 1 ; (4) 

whence, x = i: }. 
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(2) -H 6, a? + y« = 13. (3) 

(l)-(3)x4, ajy = 6. (4) 

(4)x2, 2a^ = 12. (5) 

(3) + (6), a;2 + 2xy + y2 = 26. (6) 

(3)~(6), iB2_2xy + y2 = i. (7) 

Taking square root (6), ac + y = ± 6. (8) 

Taking square root (7), x — y = ±l. (9) 

Uniting (8) and (9), x = ±3, ±2; y = ±2, ±3. 

30. Clearing, the first equation becomes, xy = ab. (1) 

(2) + V(T)x2, a; + 2>/^ + y = a + 2Va6 + 6. (3) 

(2)->/(l)x2, x-2y/xy + y=za-2Vab-hb. (4) 

Taking square root (3), Vx + Vy = ±{Va + Vb). (6) 

Taking square root (4), Vx — Vy = ± ( Vo — Vb), (6) 

Uniting (6) and (6), x = a, or 6 ; y = 6, or a. 

81. Dividing (1) by x + y, ai» - xy + y^ = xy. (1) 

Transposing and taking square root, x — y = 0. (3) 
Uniting (2) and (3), x = 2 ; y = 2. 



(1) 
(2) 



8S. Let X + y = m, 


andx — y 


— n ; the equations becomef 
mn — m = 8 ; 
mn^ = 32. 


From (1), 




n — 1 


From (2), 






whence, 




8 32 
«-l n« 


Solving (3), 




n = 2 ; m = 8. 


Therefore, 


X + y = 8 ; and x — y = 2. 


Solving, 




x = 6;y = a 


38. Squaring (1), 




a? ay y* 


Subtracting (2) X 2, 






Extracting square root of (4), 





(8) 



(8) 
(4) 
(6) 



From (6) and (1), x = 3,or6; y = 6, orS. 
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84. From (1), yfx = ^^ "" ^ (3) 

y 

From (2) , x = ^^^' f 4) 

Equating (3) and (4)^ §?^ = ^l-^^^^ + y. (g) 



Simplifying, 2y -42Vy = -108. (6) 

Dividing (6) by 2, and completing square, etc., 

y = 9, or 324. 
Substituting, x = 4, or (y^t)'. 



86. From (1), 


yi = 3x-x^. 


(8) 


From (2), 


y* = X — X*. 


(4) 


Equating (3) and (4)^ 


3x-x* = x?-2x* + x. 


(6) 


Transposing and dividing by x, x — x^ = 2. 


(6) 


Completing square, etc.. 


Vx = 2, or — 1 ; 
X = 4, or 1. 




Substituting, 


y = 8. 




86. (2)», «»- 


-3x2y + 3xya-y» = ^. 


(8) 


(8)-(l), 


3x2y + 3xya = ^^^ 66. 

x'jr 

lying by 3, 


(4) 


Clearing (2), and multip 






3x«y-3xy2 = 48. 


(6) 


W + (6). 


4006 Q 
x8y3"®' 


(6) 


From (6), 


xV = 612 ; 


(7^ 


whence. 


xy = 8. 




Substituting (7) in (2), 


X - 2/ = 2. 


(8) 


Uniting (7) and (8), 


X = 4, or — 2 ; y = 2, or — 4. 




87. (l)x6y-(2). 


6y»-y* = 72y-432. 


(3) 


(3) may be written. 


6y» + 432=y*+72y. 


(4) 


Factoring, 


6(y8 + 72) = y(y» + 72) ; 


(6) 


whence. 


y = 6, or-2v/9. 


• - 


Substituting in (1), 


X = 2, or v/3 - v^. 
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(l) + (2), xa + 2xy + i^ + 4a; + 4y = 117. (3) 

(3) may be written, (x + y)^ + 4(x + y) = 117. (4) 

Completing square, etc., x + y = 9, or — 13. (5) 

Eliminating x from (2) and (6), y^ + 2 y = 35, or 57. (6) 
Solving, y = 5, - 7, - 1 ± \/58 ; 

x=:4, 16, -12TV58. 

39. Transposing (1) and extracting the square root, 

x + x2y=d:21. (3) 

(3) -(2) XX, xa + 4x = ±21. (4) 

Solving, X = 3, - 7, - 2 ± V^^ ; 

y = 2,f K6tV^=^). 

40. The first equation may be expressed, 

4(x-2y)2 + x-2y = 5. (3) 

Completing the square, etc., x — 2 y = 1, or — J. (4 ) 

From (4), x = 1 + 2 y, or - J + 2 y. (5 ) 

Substituting (5) in (2), and solving, y = 1, - }t i ± ^ V409 ; 

41. From(l), y_. 19-2x ^ 

8 
Substituting in (2), 

45x2 - 2527 + 532x - 28x2 = 558. (Sr) 

Collecting terms, etc., 17 x^ + 352 x = 3085. (4) 

Solving, X = 5, or — 36^ ; 

y = 3, or 30,1^. 

42. From (1), by completing square, xy = 8. ,(3) 
Squaring (2) , x^ + 2 xy + y^ = 36. (4) 
(4)-(3)x4, xa-2xy + y2 = 4. (5) 
Extracting square root, x — y = i: 2 ; (6) 

x = 4, 2, 3±\/2l; 
y = 2, 4, 3TV2i. 

48. (l) + (2)x3, x« + 3aiay + 8«y* + y' = 125. (3) 

' Taking cube root, x + y = 5. (4) 

Factoring (2), xy(x + y) = 30. (5) 

Substituting (4) in (5), xy = 6 ; (6) 

whence, x = 3, or 2 ; 

y = 2, or 3. 
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44. (l)-(2), 


xy — jf^2. 


(8) 


From (3), 




W 


Substituting (4) in (2), and collecting terms, 






10x2 --26a; = -12. 


(6) 


Dividing by 2, 


6x2-13 a; = -6. 


(«) 


Completing square, etc., 


a = 2, or f , 




Substituting in (4), 


y = 2, or — 6. 




45. Factoring (2), 


xy(x^-hy^^=ieO. 


(3) 


Substituting (1) in (3), 


xy = 8. 


(4) 


(l) + (4)x2, 


a!^ + 2xy + y2 = 86. 


(6) 


(l)-(4)x2, 


x« - 2 xy + y« = 4. 


(8) 


Taking square root (6), 


x + y = ±6. 


(7) 


Taking square root (6), 


X - y = ± 2. 


(8) 


Uniting (7) and (8), « 


= ±4, or ±2; y =±2, or ±4. 




46. Let 


x = vy; 




then (1) becomes, 


«V - y* = 66. 


(3) 


(2) becomes, 


««y4 + ry* = 78. 


(4) 


From (3), 


^ tr*-l 


(6) 


From (4), 


y*=:^^ 


(«) 


Equating (5) and (6), 


65 78 


(») 


r* - 1 v(v^ + 1) 


Solving (7), 


V = J, or — f . 




Substituting, y = : 


t2, iSv'-l; a! = ±8, T2V-L 





47. (l) + (2)x2, (x + y)2 + x + y = 240. (3) 
Completing square, etc., x + y = 16, or - 16. (4) 

Substituting in (2), xy = 66, or 87. (5) 

From (4) and (6), x = 8, 7, -8±^/^^^; y = 7, 8, -8tV-23. 

48. The first equation may be expressed, 

(X + y)2 + 2(x + y) = 120. (1) 

Completing square, etc., x + y = 10, or - 12. (3) 

From (2), a = ^-±-^'- (4) 

From (3), x = 10 -y, or - 12 -y. (6) 

Equating (4) and (6), and solving, y = 4, 1, - 3 ± \/6. 

Substituting, » = 6, 9, - 9=F V6. 
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49. From (1), 32^=18a^. (8) 
Dividing by 2, and taking square root, 4 y = ± 8 jc (4) 

From (2), y=—- (6) 

From (4), y = ±|ac (6) 

Equating (6) and (6), and solving, « = ± 8, ± 8V— 1. 

Substituting, y = ± 6, T 6\/-l. 

50. Completing square, etc., in (1), x + y = 0, or 16. (8) 
Cubing (3), x« + 3 x^y + 8 xy* + y» = 729, or 4096. * (4) 
(4) - (2), 3 x2y + 8 xy2 = 540, or 3907. (6) 
Dividing by 3, and factoring, xy(x + y)= 180, or ^^ ^. (6) 
Substituting (3) in (6), xy = 20, or ^jji. (7) 
From (3) and (7), x = 6, 4, 8 ± ^V- 2606 ; 

y = 4, 6,8 TA>^- 2506. 

6L (l)-(2), 10x + 2y=14. (3) 

From (8), y = 7-5x. (4) 

Expanding (1), 

21x« + 22xy-8ya + 8x + 4y = 44. (1) 

Substituting (4) in (1), 

21x2 + l64x-110x2-392 + 560x-200x2 + 3x+28-20x=44. (5) 
Collecting terms, etc., 17 x« - 41 x = - 24. (6) 

Completing square, etc., x = 1, or 1^. 

Substituting in (4), y = 2, or — ^. 

62. From (1), xy = 36. (8) 

Squaring (2), x + 2\/5^+ y = 26. (4) 

From (3), Vxy = ±6. 

Substituting in (4), x + y = 13, or 87. (6) 

From (3) and (6), x = 9, 4, 86, 1 ; y = 4, 9, 1, 36. 

53. Clearing (1), x» + y» = 9xy. (3) 

Raising (1) to 3d power, x8+3x2y+3xy2+y*= 216. (4) 

(4)-(3), 3x2y-f 3xy2 = 216-9xy. (6) 

Dividing by 3, and factoring, xy(x + y) = 72 — 8 xy. (6) 

Substituting (2) in (6), xy = 8. (7) 

From (2) and (7), x = 4, or 2 ; y = 2, or 4. 
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M. Squaring (1), (x* + 2 a^ + y*)«V = WOOO. (3) 

Substituting (2) in (3), 2 ikV + 337 xV* = WOOO. (4) 

Completing square, etc., xy = ±l2, (6) 

Substituting (6) in (1), z^-\-^=:±2&, (6) 

W + (6) X 2 (taking root), « + y = ± 7, or ± 1. (7) 

(6) - (6) X 2 (taking root), x - y = ± 1, or ± 7. (8) 

Uniting (7) and (8), 

X = 4, - 4, 3, - 3, 3V31, _ 3\/^, 4 V^TT, -4\/"^ ; 

y = ±3, ±3, ±4, ±4, ±4V^, ±^y/^, ±3v/^, ±3>/:=T. 

By (4), xy has also two imaginary values, i:12V— 2. But the student 
will not be able to find the corresponding roots. 

66. Multiplying both terms of the fraction in (1) by x — y, 

^!^:i^=14. (3) 



Multiplying both terms of the fraction in (2) by x + y, 



^±^=18. (4) 



(8) + (4), J^ = ^' W 

X" — 



(4)-(3). ;^ = *- <«> 

(6)+(«), ^ = 8; .-. ie = 2»; (7) 



whence, y = 6 and x = 12. 

S6. Equationa (1) and (2) may be expressed as follows : 

2i±^^±K^ = 84. (1) 

y 

(l) + (2), ^~^ + y' = 6. (8) 

(2)-(3), ^,or2x = 8; (4) 

whence, x = 4. 

Substituting in (3), y = 8, or 2. 

67. (l) + (2)x2, (x + y)« + 3(x + y) = 40. (8) 

Completing square, etc., x + y = 5, or — 8. (4) 

Substituting in (2), xy = 6, or 32. ^ (6) 

From (4) and (5), x = 3, 2, -4±4\/^ ; y = 2, 8, - 4 T 4\/^. 

KST H. 8. ALO.— 20 
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68. (2)-(l), 2(ix^-i/^)(x--y) = Sxy. (3) 
(l)-(3), 4xy2 + 4a;-V=12ay. (4) 
(4) -5-4 fl^, aj + y = 3. (6) 
(l) + (3), 4x«-|-4y8 = 18a^. (6) 
Dividing by 2, 2 «» -f 2 y* = 9 ay. (7) 
(5)»x2-(7), ex2y + 6zy2 = 54_9ajy. (8) 
Dividing by 3, and factoring, 2 «y(x -|- y) = 18 — 3 jey. (9) 
Substituting (6) in (9), xy = 2. (10) 
From (6) and (10), x = 2, or 1 ; y = 1, or 2. 

69. (2)~(l)x4, 11x8=176; (3) 
whence, x = ± 4. 

Substituting in (1), (y ± 4)2 = 81 ; (4) 
whence, y = ± 6, or ^ 18. 

60. Squaring (1) , (x« + 2 xy + y«)xV = 900. (3) 
(3) - (2), (2 xy)x^^ = 432. (4) 
From (4), xV = 216. (6) 
Taking cube root, xy = 6. (6) 
Substituting (6) in (1), x -f y = 6. (7) 
From (6) and (7), x = 3, or 2 ; y = 2, or a 

61. Putting ti + V for x, and v — v for y, 

(1) becomes, 10 u^ + 10 i?a ^. 4 u^ - 4 1?2 = 366. (8) 

(2) becomes, 2 m« -f- 2 v^ -|- 2 u = 62. (4) 
From (3), 14 m^ + 6 «2 = 366. (6) 
(6)-(4)x3, 8tt2-6M = 170. (6) 
Solving (6), tt = 5, or - J^. 

( I Substituting in (6), » = ± 1, or ± JVlT. 

.-. x = 6, 4, J(-17±6Vn); y = 4, 6, i(- 17 T6\/li). 

62. Expanding (2), x* -f x«y2 4- xV + y* = 456. (2) 
Raising (1) to 5th power, 

x« + 6x*y + 10xV + 10x2y8-l-6xy*-f y6 = 3125. (3) 

(3)-(2), 6x*y + 9xV-f 9x2y« + 5«y* = 2670. (4) 

(l)8x5xy, 6x*y-|-15x8y2 + 16«V + 6xy* = 626xy. (5) 

(6) - (4), 6 x8y2 + 6 xV = 626 xy - 2670. (6) 

Factoring (6) , 6 x^\x + y) = 626 xy - 2670. (7) 

Substituting (1) in (7), 30 xV = 626 xy - 2670. (8) 

Dividing by 6, 6 xV - 126 xy = - 634. (9) 

Completing square, etc. , xy = 6, or y . (10) 
From (1) and (10), x = 3, 2, J± J V^ISOO ; y = 2, 3, J T i V^^^"S09. 
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1. (l) + (2), (X + y)a - 24(x 4- y) = - 140. (3) 

Completing square, etc., x + y = 14, or 10. (4) 

Substituting in (1), ajy = 48, or 0. (5) 

From (4) and (6), a; = 8, 6, 10, ; y = 6, 8, 0, 10. 

64. (l)+(2) + (3), (a; + y + «)(x + y + «)=225. (4) 

Taking square root of (4), aj -f y + ar = ± 15. (6) 

Substituting (5) in (1), (2), and (3), successively, 

x = ±4; y=±5; ^=±6. 

66. (l)-(2), ya-.2/ = 66. (4) 

Completing square, etc., y = 8, or — 7. (6) 

Substituting (6) in (3), and reducing, x-\-z=ll, ot — ^p. (6) 

Substituting (6) in (2), x^ + z'^ = 61, or/76. (7) 

(Py - (7), 2 x« = 60, or m^. (8) 

Uniting (6) and (8), 

X = 6, 6, j^ ( - 103 J: V- 3161 ) ; y = 8, 8, - 7, - 7 ; 

« = 6, 6, ^(- 103 T V- 3161). 

Page 371. 

66. Raising (1) to 3d power, and subtracting (2), 

3x2y + 3xy2 = a8-6. (3) 

Factoring (3), 3 xy{x + y) = a« - 6. (4) 

Substituting (1) in (4), and reducing, xy = ^ ~ « (6) 

3a 

(1)2 -(6) X 4, x2-2xy + y2 = i5;fi^. (6) 

3 a 

Taking square root, x — y = ±\ „ _ ' C^) 

Uniting (1) and (7), 

y = 

* 2 2^ 3a 

67. (l)-(2), x-y = a-6.. (8) 
From (3), y = x-a-^b. (4) 
Substituting (4) in (1), x + Vx^ — ax-\-bx = a. (5) 
Transposing (6) , and squaring, x^ — ax + 6x = a^ — 2 ox + x* ; (6) 

whence, x = 



/ + y2 


3a 
46 -a» 
3a 




x-y 


-WH^- 




X 


= 54V^ 


o". 

} 


tf 


_.,1,(«»- 


a« 



a2 



a-f 6 

Substituting in (4), y = — — • 

a + b 
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68. Expanding (1), x» - x^y _ ^y^ + y» = a. (1) 

Expanding (2), «« + x^y + a^ + y* = 6. (2) 

(l) + (2), (divided by 2), sfi^yi=±±± (3) 

(2)- (1), (divided by 2), x^y + xy^ = ^-=-?. (4) 

(3) + (4)x3, x« + 3x2y + 3xy2 + y8 = 26-o. (6) 

Taking cube root of (6), x + y = v'2 6 — o. (6) 

Factoring (4) , acy (x + y) = ^-^. (7) 

Substituting (6) in (7), xy = ^"^ - (8) 

2V26-0 

(6)2-(8)x4, .. a^-2xt/4-v^= ^ ^ (9) 

V26 ~ a 

Taking square root, x — y = ^ • (10) 

y/2b-a 



Uniting (6) and (10), 



x = 



__ >/2&-a:f Vg . 
V2 6 - a ± Va 



2^I/26"3^ 



89. a = J;I = f;n = 8. 

Formula, I = o + (n — l)d. 

Substituting, f = } + 7 d ; 

whence, d = A; J + A = il; H + A = il; fi + A = *; 

f + A = il; il + A = H; if + A = A- 

.•• ill ih f 1 i!» H» A are the terms. 



70. 


o = 9; 


1 = 1; n = 6. 


Formula, 




? = or«-i. 


Substituting, 




i = 9r*; 


whence. 


r = i;9xi = 


:3;3xi=l; 1 X i = J. 


.'. 3, 1, J are the terms. 




71. 




a = t; Z=-Y-;n = 3. 


Formula, 




? = o+(n-l)d. 


Substituting, 




-V = * + 2d; 


whence. 


d = -H;i 


' + (-H)=A. 



78. The geometrical mean between two tenns is the square root of 
their product, \/23J x 4} = VlOO = 10. 
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\l*2y Y l*2«o 7 

74- (a» + 62)»+i = (a«)«+i + (n + l)(a»)«6i + / w(n+l) \ (^8)1.-154 

^ / n(n+l)(n-l) \ („,)„-25o + / n(n+l)(n-l)(n-2) \ (^)«_«2,8 

^ 1*2*3 y y 1«2*3*4 / 

=a8«+3^.(« + l)o3»62 _|.n(n+l)^,^^4^n(n+l)(n-l)^^,,^g 

2 6 

. nCn + l)(n - l)(n - 2) ^,,,a^, 

24 

76. (1 + 2{r - a;2)» = [(1 + 2x)- x2]« = (l + 2a;)» - 3(1 + 2x)h^ 

+ 3(1 + 2x)a:* - x^' = 1 + 6x + 12 x^ + gxs _ 3a.a _ i2x» - 12a!* 
+ 3x* + 6x* - x^ = 1 + 6x + 9x2 - 4x3 - 9x* + 6x* - x». 

7C The fifth term = + n(n - l)(n - 2)(n -3) (^-1)6(2 x*)* 

1 .2.3.4 V -^ V y 

= +3360a-«xa. 

77. v^i26 = (112 + 22)i = (112)i + \ (ll^)"* • 2^ - A(ll')"^ ' 2* 

= lli + J illL = 3.3166 + .0274 - .0003 = 3.3437+. 

u' 32 . 11^ 

78. Aasume, i-=-^ = -4+ Bx-\- Cx^H- /)x«+ ^«*.. 

l-3x-2x2 

Clearing, l--x = ^+ 5x4- Cx2+ 2)x8+ ^x*. 

-3^ -35 -3C -3I>. 

-2^ -25 -2C. 

Equating coefficients of like powers of x, 

^ = l;5-3^ = -l; C-35-2^ = 0; 
2)_3C-25 = 0;J?-3 2)-2C = 0; 
whence, -4 = 1; 5 = 2; C=8; I> = 28; ^= 100. 

^-* =l + 2x + 8x2 + 28x»+100x*. 



l-3x-2x2 



79. Assume, l^i+J: = ^^ + ^_. 

x8-l x*4-lx*-l 

Clearing, 7x* + 1 = ^x* - ^ + 5x* + 5; 

= (^ + 5)x*-il + 5. 

Equating coefficients of equal powers of x, 

^ + 5 = 7; -il + 5 = l; 

whence, -4 = 3; 5 = 4. 

. 7x*-fl ^ 3 4. 

•• x8-l x* + l x*-l 
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80. Assume, 6x^ + 10x + 4^^ _^_ _g_^ 

x8 + 3A2 + 2a X x + 2 x+1 
Clearing, 6 x^ + 10 x + 4 = ^ 2^. 3 ^ ^. 2 ^ + 5x2 + Bx + Oc^ + 2 Cic ; 

= (u4 + 5+ C)x2 + (3^ + 5 + 2C)x + 2A 
Equating coefficients of like powers of x, 
u4+5+C = 6; 3^ + 5 + 2(7=10; 2a=4; 
whence, -4 = 2;5 = 2;C=1. 

. 6xg+10x + 4 _2 2 . _J 

"x8 + 3xa + 2x X x+2'^x + l' 

88. If 6 is a root, x — 5 is a factor, and the equation may be written, 
(x-6)(x2-6x + 7) = 0; 
whence, x*-6x+7 = 0; 

and, x2 — 6x=— 7. 

Solving, X = 3 i: V2, the other roots. 

84. The equation is 

(x-l)(x + 2)(x + 4) = 0. 
Expanding, x* + 6x2 + 2x - 8 = 0. 
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86. (2)x7-(l)x6, 41x+3y = 200. (3) 

From (3), y = 2W-41x, ^4^ 

o 

Changing (4) to mixed quantity, y = 66 — 14 x H — ^^^» (6) 

o 

Since the values are to be in whole numbers, the second member of 

(6) must be a whole number. 

2 4- X 

Therefore, ^ = w (whole number) ; 

whence, x = 3 to — 2. 

Giving w different values beginning with 1, 

x = l,4, 7, 10, 13, 16, etc. 
Substituting, y = 53, 12, — 29, — 70, etc. ; 

z = -24, 4, 32, 60, etc. 
The only positive values which satisfy the original equations are 4, 12, 4. 

86. Let X = one part ; 

690 — X = the other part ; 
then, (590 - x)x = 80464. (1) 

Expanding, x^ - 690 x = - 80464. (2) 

Completing square, etc., x = 376, first part ; 

590 — X = 214, second part. 
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87. Reduciog |, 6, j to a common denominator, we have ^f , J^, }}. 

Therefore, the three parts are proportional to 16, 144, and 21. 

Let 16 X = the first part ; 

then, 144 x = the second part ; 

and, 21 X = the third part ; 

181x = 327; 

x = iHf; 

16 a; = 28[ff ,• the first part ; 
144 X = 260^^, the second part ; 
21 X = 37^?) the third part. 



SB. Let 

and, 

then. 



X = the cost ; 

— = the gain per cent ; 
100 e *~ 

100 



Clearing, x* + 100 x = 14400. 

Completing square, etc., x = 80 dollars, the cost. 

89. Let X = breadth of engraving ; 

2 X = length of engraving. 
The area of the margin is 18x + 36 inches, and 
the area of the engraving is 2 x^ inches. 
Therefore, from the conditions, 

2x2-36 = 18x + 86. 
Solving, X = 12 inches, the breadth. 



90. Let 



X 

y 

z 



then, 



X : y ! : 5 : 4 ; or, 4 x 

« : y : : 7 : 8 ; or, 8 « 
and, ajys-jj 

From (3), yz 

(4)x8-(2)xy, 7y2 

Solving, y 

Substituting, x 

z 



the length in feet ; 
the breadth in feet ; 
the height in feet ; 

7y; 

224 xy. 
224. 
1792. 

: 16 feet, breadth. 
20 feet, length ; 
14 feet, height. 



(1) 

(2) 




(1) 
(2) 
(8) 
(4) 
(6) 



812 
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91. Let 



7- 



:. or 



1100 
7700 -X 



X = the depth of the pit ; 
^ = the time for sound to come back ; 

= the time for stone to fall. 



1100' 1100 

The square of the time multiplied by Id equals the distance. 

Therefore, 



i6fizo^y=x. 

V 1100 / 



(1) 



Expanding and clearing, 

69290000 - 16400 x + x^ = 75626 x. (2) 

Transposing, etc., x^ - 91026 x = - 69290000. (3) 

Solving (3), X = 90368.9 + feet, or 666.1 - feet. 

As the first value is too large to fulfill the conditions, the second value, 
666.1 feet, is the depth of the pit 

98. Let X = length of hypotenuse ; 

X — 24 = length of base ; 
X — 3 = length of perpendicular. 
The square on the hypotenuse equals the sum of the squares on. the 
other two sides. 
Therefore, 

x2 - 48 X + 676 + x2 - 6 X + 9 = ai». (1) 

Uniting, x^ - 64x = - 686. 

Solving, X = 39 feet, hypotenuse ; 

X — 24 = 16 feet, base ; 
X — 3 = 36 feet, perpendicular. 



98. Let 

then. 
Simplifying, 
From (2), 

or, 

Place 

whence, 



lOx + y 
lOy-f X 

147-(10y + x) 

8x-19y=- 147. 

X 



the less number he sold ; 
the greater number he sold ; 

147~a0x4-y) 
2 



8y-3 
8 



19y-147 . 
8 

x = 2y~18-f?i^. 

o 

to (a whole number) ; 

8to + 3 
8 



(1) 
(2) 
(3) 

(4) 



y= — 
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Assigning integral values to to, and solving, 

y = 9 ; X = 3. 

.'. The numbers are 30, from first flock of sheep ; 93, from second flock 
of sheep. 
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94. Let X = the capacity of the third ^ssel. 

If X gallons of wine are taken out of the cask holding a gallons, and x 
gallons of water are put in, the cask will contain a gallons of the mixture 
of which a — x gallons are wine ; therefore, the proportion of wine in the 

mixture is «^l*. 
a 

If X gallons of water are taken from the cask containing b gallons, and 
x gallons of wine are put in, the cask will then contain b gallons of which 



X 

JLbUm IB 

By the conditions the proportions in the mixtures are equal. 



X gaUons are wine ; tlieref ore, the proportion of wine in tlie mixture is £. 

b 



Therefore, 




a — x X, 

a ~b' 




whence. 




x = -• 

+ 6 




96. Let 




X = the hyi>otenuse ; 
y = the perpendicular ; 




then. 




Vxy = 20; 


(1) 


and. 




a? - ya = 400. 


(2) 


From (1), 




xy = 400; 


(8) 


whence. 




^ X 


(4) 


Substituting in 


(2), 


xa ^^^^^^ = 400. 

x^ 


(5) 


Solving, 




X = 26.4 inclies, hypotenuse. 




96. Let 




X, y, and z = the nnmhers ; 




then. 


(»- 


■ «)-(«-y)=6; , 


(1) 






x + y + z = SS; 


(2) 






x* + y" + «* = 441. 


(8) 


Simplifying (1) 


» 


-x + 2y-2 = 6. 


(4) 


(2) + (4), 




3y = 39; 




wlience, 




y = lS. 


(5) 


SutMtituting (S; 


)in( 


;2), X + « = 20. 


(6) 



314 
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Substituting (5) in (3), x^ + z^ 
(6)2 -(7), 2xz 

Solving (6) and (8), x 

.*. 4, 13, 16 are the numbers. 



272. 
128. 
16, or 4 ; « = 4, or 16. 



(7) 
(8) 



97. Let 



then, 



Shnplifying (1), 
Simplifying (2), 

From (4), 



X = length ; y = breadth ; 

1x 



8 



= length after wetting ; 



— ^ = breadth after wetting ; 

2x-\-2y = perimeter before wetting ; 
xy = area before wetting ; 

2 ( li^JLMy j = perimeter after wetting ; 

^ = area after wetting ; 

108 ^' 

2x + 2y-4J=2(li^ii^); 

Ka 105 XW 

''^-^*=-128' 
2x + y = 34. 

xy = 32. 



Substituting in (3), 
Solving, 



32 

y = — 

X 
2x + ?? = 34. 

X 



X = 16 feet, length ; 
y = 2 feet, breadth. 



(1) 

(2) 

(3) 
(*) 

(6) 
(«) 



98. X = number of feet added to breadth ; 

y = number of feet taken from length ; 
119 feet X 2 + 19 feet x 2 = 276 feet = perimeter of the original lot ; 

119 x*19 = 2261 square feet, the area of the original lot ; 
then, 2(119 - y) + 2(x + 19) = 300 j (1) 

(119 -y)(x+ 19) = 2261. (2) 

(1) becomes, a; — y = 12. (3) 

(2) becomes, 119 x — 19 y — xy = 0. (4) 
From (3), y = x - 12. (6) 
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From (4), !' = iF^- W 

Equating (5) and (6), and solving, 

X — 114, feet added to breadth ; 
y = 102, feet taken from length. 

99. Let V. — miles A traveled per day ; 

y — miles B traveled per day ; 
% — y — number days they traveled ; 
then, a;« - a^ = 216 ; (1) 

xy-y'^ = 180. (2) 

(l)-(2), a;«-2a^ + y2 = 38. (3) 

Extracting square root of (3 ) , as — y = 6. (4) 

Factoring (1), x{x - y) = 216. (5) 

Substituting (4) in (5), ac = 36, miles A went per day ; 

y = 30, miles B went per day. 



(1) 
(2) 
(3) 
(4) 

(5) 

L -y 

Equating (4) and (5), and clearing, 

l-y2 = _y. ^ (6) 

Solving, y = Kl ± V6) ; 

«= K3±V6). 

101. Let X = one number ; y = the other ; 
then, a;y = «2 _ y2 . (1) 

X2 ^ y2 - a-S _ y8. (2) 

(2)-(l) X 2, a;2 - 2xy ^y^^x^-y^- 2(x2 - y^), (3) 

Dividing by as — y, x — y = x^-{'Xy-\-y'^ — 2(x + y). (4) 

From (4), 3x + y = xS + xy + y2. 'b) 

(6) + (l), 3x+y = 2x2. ^ (6) 

From (6), y = 2x2-3x. (7) 

Substituting (7) in (1) , 2 x^ - 3 x^ = x^ - 4 x* + 12 x^ - 9 x^. (8) 



100. Let 


X and y = the numbers ; 


then, 


x-\-y=zxy\ 




X + y = x2 - y«. 


Dividing (2) by x + y, 


1 = X - y. 


From (3), 


X = 1 + y. 


From (1), 
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Collecting terms and dividing by 2 x', 

2j;«-6x=-f. 



W 



Solving (9), 
Substitating in (7), 



x = J(6±\/5). 
y = JV6. 
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102. Let 



then, 



From (1), 



Xn= 

y = 

x8 - y2 = 

x» + y2 = 



Squaring (3), x* + 2xV* + y* = 

Squaring (2), x*-2xV + y* = 
(4) -(6), 4xV = 

Clearing, etc. , 4 x*y* + 81 x V = 
Completing square, etc., xy = 

Substituting value of x;^ in (3), 

x2 + y2 

(9) + (2), x-^ 

X 

and, y 

Therefore, x^ 

and, x^ 



the side of the greater ; 

the side of the less ; 

820; 

9. 

820 
xy 

6 72400 
X V ' 

81. 

672400 Q^ 
x^ 

672400. 
20. 

41. 
26; 

5; 

4. 

600 dollars, the price of greater ; 
320 dollars, the price of less. 



(1) 
(2) 

(3) 

(4) 

(6) 
(6) 

(7) 
(8) 

(») 



108. Let 



then. 



From (1), 
From (2), 
Solving (3) and (4), 



X = length of upper part ; 
y — length of remaining part ; 
4x +6y = 5x + 6y + 28; 

X : ^ : : 9 : 16. 
- X + y = 28. 
16x = 9y. 

X = 36 ; y = 64. 



0) 
(2) 
(3) 
(4) 



/. 36 + 64, or 100 feet, is the entire height. 
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104. Let X = distance the second messenger had traveled when they met ; 
y = distance the first messenger had traveled when they met ; 
and, X + 2^ = distance between the two towns ; 

-=^, or -=-^ = rate per hour of second messenger ; 
2j^r' 26 *^ ^ 

-^ or i^ = rate per hour of first messenger. 

4y^ 49 

Then, since each completed the journey in the same time, 

(1) 



(2) 

(3) 
(4) 





12x 12t^ 
2& 49 


Simplifying, 


26y_49x 
12x 12y 


Clearing, 


25y» = 49ai»; 


whence, 


5y = 7x; 




" 6 


ThArftfnrft. t.hA nntin 


n HiRtATirA iH « -1- . or 



, . ^ _ ^ 

The entire distance divided by the rate of each will give the time in 
which each will perform the journey. 

==^ -7- =^ = 6 hours, time for second messenger. 
6 26 * 



12 X 
6 



-{fyf)='^^o^^-^or1^tmessengeT. 



106. Let X = the number of days the voyage was expected 

to last; 

then, X + 21 = the number of days the voyage lasted ; 

and, x+21— 30orx— 9=the number of days after the scurvy broke out. 

Since 3 men died per day, on the 31st day 172 men were alive, on the 
32d, 169 men, etc., consequently the number of men alive on the last day 
IS the last term of an arithmetical progression of which the first term is 
172, the number of terms x — 9 and the common difference 3, or 

Last term = 172 - 3(x - 10). 

Since each man received a ration of water per day, the whole number 

of rations of water issued after the scurvy appeared was equal to the sum 

of an arithmetical series whose first term is 172, last term, 172— 3(x— 10), 

number of terms, x — 9, or, 

.x-9 



The sum =(344 - 3x + 30)- 



2 
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And that number of rations of water was equal to the number allowed 
to 176 men for x -- 30 days, or 176(a; — 30). 

.-. (344-3x + 30)?-^=176(x-30). 

Simplifying, x«^17x = 2378; ' (2) 

whence, x = 68 ; 

and, X + 21 = 79 days, length of voyage ; 

also, 172 — 3(x — 10) = 28, the number of men alive. 

106. Let X = length ; y = breadth ; 

then, (a; + 7)(y + 4)=xy + 363; (1) 

(x-4)Cy-3)=xy-208. (2) 

From (1), 4 X 4- 7 y = 336. (3) 

From (2), - 3 x - 4 y = -220. (4) 

(3)x3+(4)x4, 6y = 126; (5) 

whence, y = 26 feet, breadth ; 

X = 40 feet, length. 

107. Let X = number gallons in greater ; 

y = number gallons in less ; 
y — 6 = smaller quantity after drawing 6 gallons ; 
X — 6 = larger quantity after drawing 6 gallons ; 
then, y — 6:x — 6::4: 7, or7y — 4x = 18; (1) 

y - 3 ; X - 2 : : 7 : 12, or 12 y - 7 X = 22. (2) 

(1) X 7 — (2) X 4, y = 38, gallons in less ; 

X = 62, gallons in greater. 
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108. Let X represent the number of miles A or B travels pwr hour. 
f miles per hour is the rate of the geese. 

I miles per hour is the rate of the wagon. 

A meets the wagon 60 — 2x miles from Baltimore, and li meets the 

wagon 31 -f -X- miles from Baltimore. Therefore, the wagon went -^ — 19 
3 3 

miles in the meantime. 
Since the wagon goes \ miles per hour, the time required to move 

^ - 19 miles is equal to f ^ - 19^ ^ \ or H^ - 19^ hours. 
3 V3y49V3/ 

Since A travels x miles per hour toioard Baltimore, and the wagon 
moves I miles per hour from Baltimore, the distance between A and the 
wagon is increased x + | miles per hour ; and since B met the wagon 
if^ _ i9\ hours after A met it, -/— - 19^ (x+-\\b equai to the dis- 

tance between A and B at that time. 
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Since the geese had traveled 5 miles farther at the rate of f miles per 
hour before B overtook them, it took them Y" hours to travel the dis- 
tance. And since A was traveling during that time at the rate of x miles 

per hour, he must have been — - miles ahead of the geese, lacking the 

1ft <»• 
6 miles which the geese had traveled in that time, or — - — 6 iiiles; and 

o 



A is 



10 X 



5 miles ahead of B when B overtakes the geese. 



-6. 



Since A and B travel at the same rate, as soon as both begin to travel, 
they continue the same distance apart. 

"»*'>- l(¥-'»)(' + i) = 7 

Solving, X = 9. 

And, since they were always the same distance apart, when A reached 

10 X 
Baltimore B wa« -^ - 6 mUes, or 26 mUes distant. 



109. If the area of the pond is ( of the whole garden, its sides are ^ the 
sides of the garden. 



Let 
then, 

Let 
then, 
then, 

From (1), 
From (2), 
(4) + (3)x3, 
whence. 

Therefore, 



110. Let 

then. 



and, 



3 X = length of garden ; 

X = length of pond. 
3 y = breadth of garden ; 
y = breadth of pond ; 
6x + 6y-2x-2y = 200; (1) 

(3x + 3)(3y + 6)= 9xy + 646. (2) 

X + y = 60. (3) 

6x + 3y = 210. (4) 

2x = 60; (6) 

x = 30; 
y = 20. 
3 X = 90 yards, length of garden ; 
3 y = 60 yards, breadth of garden. 

X = number of men at first ; 
X — 42 = number of men probably alive on 
eighth day, if there had been jio 
sally; 
2 X — 42 ^ ^^ X — 21 = average number alive daily for eight 

days. 
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Therefore, Sx — 168 = number of days' provisions on hand 

at first ; 

and, — = — ^ X 6, or 6 sc — 90 = days' provisions exhausted at end 

of sixth day. 

Then, from conditions of the problem, 

8x - 168 -(6a; - 90)= 366 ; 

whence, x = 222. 

222 - (100 + 36) = 86, number of men left after the sally. 

Let y = number of days the provisions lasted 

afterwards. 

86 = number living after the sally. 

86 — 10(y — 1) = number living on last day pro- 
visions lasted. 
Therefore, 172 — 10(y — 1) _ ^yejage number living per day ; 

and, Q * y ~ whole number of days' provisions 

left after the sally. 
Consequently, H^zi^fcdi. y = 366. 

2 

Solving, y = 6 ; 

and, 86 — 60, or 26 = number of men left when provisions 

were exhausted. 

111. Let ' X = the height of the wall ; 

8x — 2 = the length of yard ; 

6 X — 6 = the breadth of yard ; 
then, (8x-2)(6x-6)-2x(8x-2)-2x(6x-6)=178. (1) 

Simplifying (1), 10 aJ^ - 19 x = 84. (2) 

Solving (2), X = 4 yards, height of wall ; 

8 X — 2 = 30 yards, length of yard ; 

6 X — 6 = 19 yards, breadth of yard. 

• 

112. Vf = V.42857142 + = .6646 + = .656. 

118. V355 = 18.841443 + ; (1) 

>/ll3 = 10.630146+. (2) 

(l) + (2), 29.471588+. (3) 

(l)-(2), 8.211298 +. (4) 

Square root of (3), 5.428 + . (6) 

Square root of (4) , 2.866 + . (6) 

(5) + (6), 1.896. 



•• * > 
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